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The  Bibliography  on  Cold  Regions  Science  and  Technology  was  first  published  in 
1951  and  is  a  continuing  publication  of  the  Cold  Regions  Bibliography  Project  (CRBP) 
in  the  Federal  Research  Division  of  the  Library  of  Congress.  It  is  sponsored  by  and 
prepared  for  the  Cold  Regions  Research  and  Engineering  Laboratory  (formerly  Snow, 
Ice  and  Permafrost  Research  Establishment)  of  the  U.S.  Army  Corps  of  Engineers. 
Volumes  1-15  were  issued  as  the  Bibliography  on  Snow,  Ice,  and  Permafrost,  SIPRE 
Report  1 2.  Beginning  with  volume  1 6  the  designation  was  changed  to  CRREL  Report 
12.  With  Volume  20  the  title  was  changed  to  Bibliography  on  Snow,  Ice  and  Frozen 
Ground,  with  Abstracts,  and  with  volume  23  the  current  title  was  adopted. 

The  present  volume  contains  material  accessioned  between  October  1998  and 
September  1 999.  It  contains  full  citations  of  5301  items,  in  many  cases  with  abstracts. 
Indexing  for  the  volume  is  issued  as  Volume  53,  Part  2. 

This  publication  is  available  from  the  National  Technical  Information  Service, 
Springfield,  Virginia  22151.  When  ordering,  the  author  and  subject  indexes  (Part  2) 
should  also  be  requested,  as  the  usefulness  of  the  bibliography  would  be  severely  lim¬ 
ited  without  them. 

For  online  searching  of  the  entire  database — from  the  early  1 950s  to  the  present — 
visit  the  CRBP  website:  lcweb.loc.gov/rr/scitech/coldregions/welcome.html.  To 
search  monthly  accessions  to  the  database,  visit  the  CRREL  website: 
www.  crrel.  usace.  army,  mil/library. 

The  editors  would  like  to  express  their  gratitude  to  Karen  Berube,  Editorial  Assis¬ 
tant,  for  her  endless  resourcefulness  and  tireless  efforts,  without  which  the  quality  of 
this  volume  and  the  online  database  would  be  greatly  diminished. 


Roberta  W.  Goldblatt 
CarlMinkus 
Cold  Regions  Bibliography  Project 
Federal  Research  Division 
Library  of  Congress 


CRREL  BIBLIOGRAPHY 


53-1 

Observation  of  stratospheric  trace  gases  over  Ny- 
Alesund,  Spitsbergen,  using  a  groundbased  micro¬ 
wave-radiometer.  |Messung  stratospharischer 
Spurengase  fiber  Ny-Alesund,  Spitzbergen,  mit 
Hilfe  eines  bodengebundenen  Mikrowellen-Radi- 
ometers] 

Raffalski,  U.,  Berichte  zur  Polarforschung,  1998, 
No.278,  I06p„  In  German  with  English  summary. 
Refs,  p.101-106. 

Atmospheric  composition,  Ozone,  Chemical  proper¬ 
ties,  Radiation  measuring  instruments,  Norway — 
Spitsbergen 

53-2 

Implication  of  the  northeast  water  polynya  on  the 
sedimentation  by  NE-Greenland  and  Late-Quater¬ 
nary  paleo-oceanic  investigations.  |Die  Auswirkun- 
gen  der  “NorthEastWater”-Polynya  auf  die 
Sedimentation  vor  NO-Gronland  und  Untersu- 
chungen  zur  Paiao-Ozeanographie  seit  dem  Mit- 
telweichsel| 

Notholt,  H.,  Berichte  zur  Polarforschung.  1998, 
No.275,  183p„  In  German  with  English  summary. 
Refs,  p.171-182. 

Polynyas,  Sediments,  Chemical  composition, 
Geochemistry,  Carbon  isotopes,  Greenland  Sea 

53-3 

“Coordinated  program  of  antarctic  research.” 
Abstracts  of  colloquium  reports  on  the  topic  “Ant¬ 
arctic  research  compared  with  similar  investiga¬ 
tions  in  Arctic  ice  regions”.  |“Koordiniertes 
Programm  Antarktisforschung."  Berichtskollo- 
quium  im  Rahmen  des  Koordinierten  Programms 
“Antarktisforschung  mit  vergleichenden  Untersu- 
chungen  in  arktischen  Eisgebieten”| 

Miller,  H„  ed,  Berichte  zur  Polarforschung.  1998, 
No.277,  124p„  Predominantly  in  German  with  some 
reports  in  English.  Refs,  passim. 

Meetings,  Research  projects 

53-4 

Operational  parameters  for  mechanical  freezing 
of  alum  sludge. 

Martel,  C.J.,  Affleck,  R.T.,  Yushak,  M„  MP  5218, 
Water  research,  1998,  32(9),  p.2646-2654,  12  refs. 

Ice  physics,  Sewage  treatment,  Waste  treatment. 
Sludges,  Freeze  thaw  cycles,  Ice  crystal  growth,  Ice 
solid  interface,  Particles,  Grain  size,  Freezing  rate, 
Mechanical  tests,  Equipment,  Cost  analysis 
Freezing  tests  were  conducted  with  alum  sludge  that  had  been  dewa¬ 
tered  to  a  solids  content  typically  produced  by  a  gravity  thickener, 
vacuum  filter  and  belt  press.  These  sludges  were  then  frozen  at  vari¬ 
ous  rates  in  thin  layers  to  simulate  a  horizontal  belt  freezer.  The  tests 
indicate  that  a  low  freezing  rate  and  a  high  initial  solids  content  pro¬ 
duce  larger  alum  sludge  particles.  Curing  time  has  no  effect  on  grain 
size.  The  maximum  freezing  rates  for  the  gravity-thickened,  vac¬ 
uum-filtered  and  belt-pressed  sludges  were  6.6.  15.5  and  19.8  kg/h/ 
m2,  respectively.  The  electrical  cost  of  freezing  sludge  with  this 
device  was  estimated  to  be  $0.004/m3.  These  tests  show  that  dewa¬ 
tering  prior  to  freezing  not  only  saves  energy  because  it  reduces  the 
amount  of  sludge  to  be  frozen,  but  it  improves  the  final  product  in 
terms  of  a  larger  effective  grain  size. 

53-5 

C0...H20  bonding  in  and  on  porous  ices. 

Givan,  A.,  Loewenschuss,  A.,  Nielsen,  C.J.,  Vibra¬ 
tional  spectroscopy,  1998,  Vol.16,  p.85-88,  16  refs. 
Ice  physics,  Hydrogen  bonds,  Molecular  structure, 
Surface  structure,  Adsorption,  Ice  solid  interface, 
Porosity,  Aggregates,  Ice  spectroscopy,  Infrared  spec¬ 
troscopy,  Spectra,  Radiation  absorption 

53-6 

Observations  of  fish  mortality  associated  with  ice 
blasting  on  the  Lower  Rideau  River,  Ottawa, 
Ontario. 

Schaap,  P.R.H.,  Thomas,  C.J.,  Reid,  B.A.,  Canadian 
field-naturalist,  1998,  112(2),  p.241-244,  6  refs. 

River  ice.  Flood  control,  Ice  control,  Ice  blasting. 
Biomass,  Classifications,  Survival,  Statistical  analy¬ 
sis,  Environmental  impact,  Explosion  effects.  Sam¬ 
pling,  Canada — Ontario — Lower  Rideau  River, 
Canada — Ontario — Ottawa 


53-7 

Free-OH  stretching  frequencies  of  3-coordinated 
HjO  in  water  clusters  and  on  ice  surfaces. 

Jiang,  J.C.,  Chang,  J.C.,  Wang,  B.C.,  Lin,  S.H.,  Lee, 
Y.T.,  Chang,  H.C.,  Chemical  physics  letters,  June  12, 
1998,  Vol.289,  p.373-382,  26  refs. 

Ice  physics,  Water  structure,  Ice  water  interface, 
Molecular  structure,  Surface  structure,  Hydrogen 
bonds.  Classifications,  Resonance,  Infrared  spectros¬ 
copy,  Radiation  absorption.  Molecular  energy  levels 

53-8 

Smart  ice  detection  systems  based  on  resonant 
piezoelectric  transducers. 

Roy,  S.,  Izad,  A.,  DeAnna,  R.G.,  Mehregany,  M., 
Sensors  and  actuators,  Sep.  15,  1998,  A69(3),  p.243- 
250,  9  refs. 

Aircraft  icing.  Safety,  Ice  detection,  Electronic 
equipment.  Sensors,  Ice  accretion,  Vibration,  Reso¬ 
nance,  Computer  applications,  Design,  Performance, 
Semiconductors  (materials) 

53-9 

Documentation  of  glacier  tongue  variations  and 
lake  development  in  the  Cordillera  Blanca,  Peru. 

Ames,  A.,  Zeitschrift  fur  Gietscherkunde  und  Gla- 
zialgeologie,  1998,  34(1),  p.  1  -36,  With  German  sum¬ 
mary.  50  refs. 

Mountain  glaciers,  Glacier  oscillation,  Glacier  melt¬ 
ing,  Glacier  tongues,  Glacial  lakes,  Glacier  surveys, 
Aerial  surveys,  Periodic  variations,  Peru — Cordillera 
Blanca 

53-10 

Regime  of  Muraviev  Glacier  in  the  Djungarskiy 
Alatau  Range  of  Kazakhstan,  central  Asia. 

Akhmetova,  G.D.,  Cherkasov,  P.A.,  Hastenrath,  S., 
Zeitschrift  fur  Gietscherkunde  und  Glazialgeologie, 
1998,  34(1),  p.37-46.  With  German  summary.  19 
refs. 

Mountain  glaciers,  Glacier  surveys.  Glacier  mass  bal¬ 
ance,  Glacier  oscillation,  Glacier  flow,  Radio  echo 
soundings,  Topographic  features,  Periodic  variations, 
Kazakhstan — Dzhungarskiy  Alatau 

53-11 

Existence  of  glaciers  in  Bavaria,  demonstrating 
climatic  limitations  of  mountain  glaciation, 

Glazirin,  G„  Escher- Vetter,  H„  Zeitschrift  fur 
Gietscherkunde  und  Glazialgeologie,  1998,  34(1), 
p.47-56,  With  German  summary.  14  refs. 

Mountain  glaciers,  Alpine  glaciation,  Glacier  oscilla¬ 
tion,  Ice  volume,  Altitude,  Snow  cover  distribution, 
Climatic  changes,  Climatic  factors,  Forecasting,  Sta¬ 
tistical  analysis,  Germany — Bavaria 

53-12 

Age  of  the  Kofels  event.  Relative,  ,4C  and  cos- 
mogenic  isotope  dating  of  an  early  Holocene  land¬ 
slide  in  the  Central  Alps  (Tyrol,  Austria). 

Ivy-Ochs,  S.,  et  al,  Zeitschrift  fur  Gietscherkunde 
und  Glazialgeologie,  1998,  34(1),  p.57-68,  With  Ger¬ 
man  summary.  35  refs. 

Geomorphology,  Alpine  landscapes,  Landslides, 
Wood,  Rock  streams,  Quaternary  deposits,  Gamma 
irradiation,  Isotope  analysis.  Radioactive  age  deter¬ 
mination,  Correlation,  Geochronology,  Austria — Alps 

53-13 

Aerophotogrammetric  study  of  ice  movement  in 
surging  glaciers. 

Knizhnikov,  IU.F.,  Gelman,  R.N.,  Osipova,  G.B., 
Tsvetkov,  D.G.,  Zeitschrift  fur  Gietscherkunde  und 
Glazialgeologie,  1998,  34(1),  p.69-84,  With  German 
summary.  2  refs. 

Glacier  oscillation,  Glacier  surges,  Glacier  surveys, 
Velocity  measurement,  Glacier  tongues,  Icefalls,  Pho- 
togrammetric  surveys,  Stereomapping,  Stereoscopy, 
Diurnal  variations,  Russia — Pamir-Alai 


53-14 

1995  glacier  measurement  in  the  vicinity  of  the 
Pasterze  (Glockner  Group).  |Gletschermessungen 

1995  an  und  in  der  Umgebung  der  Pasterze 
(Glocknergruppe)) 

Lieb,  G.K.,  Zeitschrift  fur  Gietscherkunde  und  Gla¬ 
zialgeologie,  1998,  34(1),  p.85-88,  In  German. 

Glacier  surveys,  Glacier  flow,  Mountain  glaciers, 
Profiles,  Glacier  oscillation,  Seasonal  variations, 
Austria — Pasterze 

53-15 

1996  and  1997  glacier  measurements  of  the  Pas¬ 
terze  (Glockner  Group).  |Gletschermessungen 
1996  und  1997  and  der  Pasterze  (Glockner¬ 
gruppe)] 

Lieb,  G.K.,  Zeitschrift  fur  Gietscherkunde  und  Gla¬ 
zialgeologie,  1998,  34(1),  p.89-94,  In  German  with 
English  summary.  2  refs. 

Mountain  glaciers,  Glacier  surveys,  Glacier  oscilla¬ 
tion,  Altitude,  Velocity  measurement,  Seasonal  varia¬ 
tions,  Glacial  meteorology,  Austria — Pasterze 

53-16 

Modification  of  braided  outwash  surfaces  by 
aufeis:  an  example  from  Pedersenbreen,  Svalbard. 
Bennett,  M.R.,  Huddart,  D.,  Hambrey,  M.J.,  Ghi- 
enne,  J.F.,  Zeitschrift  fur  Geomorphologie,  Mar. 

1998,  42(1),  p.1-20,  With  German  and  French  sum¬ 
maries.  21  refs. 

Geomorphology,  Glacial  hydrology,  Glacial  geology, 
Subpolar  regions,  Naleds,  Landforms,  Classifica¬ 
tions,  Sedimentation,  Outwash,  Moraines,  Correla¬ 
tion,  Norway — Svalbard 

53-17 

Problems  of  stability  and  drainage  of  ice  masses, 
as  surficial  sediments,  and  applications  to  the  late 
Weichselian  glacial  event  in  the  north  of  Ireland. 

Knight,  J„  Zeitschrift  fur  Geomorphologie,  Mar. 

1998,  42(1),  p.57-73,  With  German  and  French  sum¬ 
maries.  27  refs. 

Pleistocene,  Geomorphology,  Glacier  ice,  Stability, 
Degradation,  Sedimentation,  Glacial  geology,  Gla¬ 
cial  hydrology,  Glacier  oscillation,  Lake  bursts,  Sub¬ 
glacial  drainage,  Theories,  United  Kingdom — Ireland 

53-18 

Relative  contributions  of  summer  and  cool-season 
precipitation  to  groundwater  recharge.  Spring 
Mountains,  Nevada,  USA. 

Winograd,  I.J.,  Riggs,  A.C.,  Coplen,  T.B.,  Hydroge¬ 
ology  journal,  June  1998,  6(1),  p.77-93,  With  French 
and  Spanish  summaries.  40  refs. 

Watersheds,  Hydrogeochemistry,  Springs  (water), 
Ground  water.  Water  flow,  Precipitation  (meteorol¬ 
ogy),  Snow  composition,  Snowfall,  Snowmelt,  Sea¬ 
sonal  variations.  Sampling,  Isotope  analysis,  United 
States — Nevada — Spring  Mountains 

53-19 

Lidar  observation  of  the  cirrus  cloud  in  the  tropo- 
pause  at  Chung-Li  (25°N,  12I°E). 

Nee,  J.B.,  Len,  C.N.,  Chen,  W.N.,  Lin,  C.I.,  Journal 
of  the  atmospheric  sciences,  June  15,  1998,  55(12), 
p. 2249-2257,  22  refs. 

Clouds  (meteorology),  Cloud  cover,  Cloud  physics, 
Optical  properties,  Ice  crystals,  Ice  detection,  Lidar, 
Classifications,  Taiwan — Chung-Li 

53-20 

Quaternary  history  of  the  antarctic  circumpolar 
current:  evidence  from  the  Scotia  Sea. 

Pudsey.  C.J.,  Howe.  J.A.,  Marine  geology,  June  1998, 
148(1-2),  p.83-1 12,  77  refs. 

Marine  geology,  Oceanography,  Bottom  sediment. 
Quaternary  deposits.  Sedimentation,  Ocean  currents, 
Ice  rafting,  Radio  echo  soundings.  Drill  core  analy¬ 
sis,  Lithology,  Geochronology,  — Scotia  Sea 
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53-21 

Effects  of  sublimation-condensation  region  on 
heat  and  mass  transfer  during  microwave  freeze 
drying. 

Wang,  Z.H.,  Shi,  M.H.,  Journal  of  heat  transfer, 

Aug.  1998,  120(3),  p.654-660,  16  refs. 

Ice  physics,  Freeze  drying,  Porous  materials,  Ice  sub¬ 
limation,  Saturation,  Heat  transfer,  Mass  transfer, 
Vapor  transfer,  Microwaves,  Mathematical  models, 
Simulation 

53-22 

Heat  and  moisture  transfer  in  energy  wheels  dur¬ 
ing  sorption,  condensation,  and  frosting  condi¬ 
tions. 

Simonson,  C.J.,  Besant,  R.W.,  Journal  of  heat  trans¬ 
fer.  Aug.  1998,  120(3),  p.699-708,  26  refs. 

Heat  pumps,  Coatings,  Humidity,  Moisture  transfer, 
Heat  transfer,  Ice  formation,  Frost,  Condensation, 
Absorption,  Cold  weather  operation,  Mathematical 
models 

53-23 

Summer  biomass  of  a  population  of  Phyllophora 
antarctica  (Phyllophoraceae,  Rhodophyta)  from 
Antarctica. 

Cormaci,  M.,  Furnari,  G.,  Scammacca,  B.,  Alongi, 

G.,  Catra,  M.,  Hydrohiologia,  1998,  Vol.362,  p.85- 
91,  37  refs. 

Marine  biology,  Biomass,  Algae,  Growth,  Sampling, 
Statistical  analysis,  Antarctica — Terra  Nova  Bay 

53-24 

Distribution  of  methane  in  waters  of  the  Okhotsk 
and  western  Bering  Seas,  and  the  area  of  the 
Kuril  Islands. 

Dafner,  E.,  Obzhirov,  A.,  Vereshzhagina,  0.,  Hydro¬ 
hiologia,  1998,  Vol.362,  p.93-101,  24  refs. 
Oceanography,  Marine  biology,  Ecosystems,  Biom¬ 
ass,  Subpolar  regions,  Water  chemistry,  Geochemis¬ 
try,  Natural  gas,  Saturation,  Distribution,  Sampling, 
Bering  Sea,  Russia — Kuril  Islands,  Okhotsk  Sea 

53-25 

Formation  and  growth  of  ice  particles  in  station¬ 
ary  ultrasonic  fields. 

Bauerecker,  S.,  Niedhart,  B„  Journal  of  chemical 
physics,  Sep.  8,  1998,  109(10),  p.3709-3712,  27  refs, 
ice  physics,  Cloud  physics,  Aerosols,  Ice  fog,  Ice 
formation,  Particles,  Aggregates,  Snowflakes,  Sound 
waves,  Infrared  spectroscopy,  Ultrasonic  tests 

53-26 

Comparison  of  the  structural  and  orientational 
glass-transition  dynamic  in  ethanol. 

Miller,  M.A.,  Jimenez-Ruiz,  M.,  Bermejo,  F.J.,  Birge, 
N.O.,  Physical  review  B,  June  1,  1998,  57(22), 
p.R13,977-R13,980,  15  refs. 

Hydrocarbons,  Liquid  cooling,  Supercooling,  Phase 
transformations,  Dielectric  properties,  Temperature 
effects,  Spectroscopy,  Spectra,  Low  temperature  tests 

53-27 

Stratified  classification  of  digitized  aerial  photog¬ 
raphy  to  avoid  misclassification  of  subarctic  vege¬ 
tation  types  in  northern  Finland. 

Pellikka,  P„  Photogrammetric  journal  of  Finland, 

1997,  15(2),  p.21-30,  15  refs. 

Aerial  surveys,  Photography,  Subarctic  landscapes, 
Forest  ecosystems,  Vegetation  patterns,  Sensor  map¬ 
ping,  Classifications,  Photointerpretation,  Accuracy, 
Image  processing,  Computer  programs,  Finland 

53-28 

Metastable  T-P  phase  diagram  and  anomalous 
thermodynamic  properties  of  supercooled  water. 

Poniatovskif,  E.G.,  Sinitsyn,  V.V.,  Pozdniakova,  T.A., 
Journal  of  chemical  physics,  Aug.  8,  1998,  109(6), 
p.2413-2422,  48  refs. 

Ice  physics,  Amorphous  ice,  Water  structure,  Water 
temperature,  Supercooling,  Temperature  variations, 
Thermodynamic  properties,  Atmospheric  pressure, 
Phase  transformations,  Thermal  expansion,  Mathe¬ 
matical  models,  Molecular  energy  levels 


53-29 

Glacial  geology:  ice  sheets  and  landforms. 

Bennett,  M.R.,  Glasser,  N.F.,  Chichester,  England, 
John  Wiley  &  Sons,  1996,  364p.,  Numerous  refs, 
passim. 

DLC  GB58I.B45  1996 

Glacial  geology,  Glaciation,  Ice  sheets.  Glacial  ero¬ 
sion,  Glacial  deposits,  Glacier  mass  balance,  Glacier 
flow.  Subglacial  drainage,  Glacial  till,  Moraines, 
Sediment  transport,  Landforms,  Geomorphology 

53-30 

Loads  and  stresses.  National  building  codes  of  Rus¬ 
sia,  Chicago,  SNIP  Register,  Inc.,  1997,  66p.  +  8 
fold,  maps,  SNIP  2.01.07-89,  Translated  from  “Stroi- 
tel'nye  normy  i  pravila”. 

Building  codes,  Snow  loads,  Wind  pressure,  Ice 
storms,  Ice  loads,  Temperature  effects,  Cold  weather 
construction.  Design  criteria,  Design,  Russia 

53-31 

LIRA  Workshop  on  Landscape  Evolution.  A  mul¬ 
tidisciplinary  approach  to  the  relationship 
between  Cenozoic  climate  change  and  tectonics  in 
the  Ross  Sea  area,  Antarctica. 

Van  der  Wateren,  F.M.,  ed,  Verbers,  A.L.L.M.,  ed, 
Tessensohn,  F.,  ed,  LIRA  Workshop  on  Landscape 
Evolution,  Haarlem,  Netherlands,  Sep.  28-Oct.  2, 
1992,  Haarlem,  Netherlands,  Rijks  Geologische 
Dienst,  1994,  I52p.,  Refs,  passim.  For  selected 
papers  see  53-32  through  53-50. 

DLC  QE690.L56  1992 

Tectonics,  Glacial  geology,  Marine  geology,  Paleocli- 
matology,  Climatic  changes,  Ice  sheets,  Antarctica — 
Ross  Sea 

53-32 

Discussion  of  workshop  results. 

Van  der  Wateren,  F.M.,  Verbers,  A.L.L.M.,  Tessen¬ 
sohn,  F.,  LIRA  Workshop  on  Landscape  Evolution, 
Haarlem,  Netherlands,  Sep.  28-Oct.  2,  1992:  a  multi¬ 
disciplinary  approach  to  the  relationship  between 
Cenozoic  climate  change  and  tectonics  in  the  Ross 
Sea  area,  Antarctica.  Proceedings.  Edited  by  F.M. 
van  der  Wateren,  A.L.L.M.  Verbers,  and  F.  Tessen¬ 
sohn,  Haarlem,  Netherlands,  Rijks  Geologische 
Dienst,  1994,  p.13-24,  Refs,  p.20-22. 

DLC  QE690.L56  1992 

Tectonics,  Glacial  geology,  Glaciation,  Marine  geol¬ 
ogy,  Ice  sheets,  Antarctica — Transantarctic  Moun¬ 
tains 

53-33 

Role  of  the  cratonic  interior,  intracratonic  basins 
and  Transantarctic  Mountains  regions  of  East 
Antarctica  in  deciphering  Late  Mesozoic-Ceno- 
zoic  tectonic  and  palaeoclimate  history. 

Webb,  P.N.,  LIRA  Workshop  on  Landscape  Evolu¬ 
tion,  Haarlem,  Netherlands,  Sep.  28-Oct.  2,  1992:  a 
multidisciplinary  approach  to  the  relationship 
between  Cenozoic  climate  change  and  tectonics  in 
the  Ross  Sea  area,  Antarctica.  Proceedings.  Edited 
by  F.M.  van  der  Wateren,  A.L.L.M.  Verbers,  and  F. 
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282(53  87),  p.268-27 1 ,  Refs,  p.27 1 . 

Ice  cores,  Ice  temperature,  Research  projects,  His¬ 
tory,  Greenland 

53-225 

Isolation  of  acidophilic  methane-oxidizing  bacte¬ 
ria  from  northern  peat  wetlands. 

Dedysh,  S.N.,  Panikov,  N.S.,  Liesack,  W.,  Grosskopf, 
R.,  Zhou,  J.Z.,  Tiedje,  J.M.,  Science,  Oct.  9,  1998, 
282(5387),  p.281-284,  Refs,  p.283-284. 

Peat,  Wetlands,  Bacteria,  Russia — Siberia 


53-226 

Simulated  influence  of  carbon  dioxide,  orbital 
forcing  and  ice  sheets  on  the  climate  of  the  Last 
Glacial  Maximum. 

Weaver,  A.J.,  Eby,  M.,  Fanning,  A.F.,  Wiebe,  E.C., 
Nature,  Aug.  27,  1998,  394(6696),  p.847-853,  50 
refs. 

Carbon  dioxide,  Ice  sheets,  Paleoclimatology,  Glo¬ 
bal  change,  Thermal  regime,  Models 

53-227 

Ultrahigh  temperature  granulite  metamorphism 
(1050  °C,  12  kbar)  and  decompression  in  garnet 
(Mg70)-orthopyroxene-siliimanite  gneisses  from 
the  Rauer  Group,  East  Antarctica. 

Harley,  S.L.,  Journal  of  metamorphic  geology,  July 
1998,  16(4),  p.541-562,  Refs,  p.560-562. 

Mineralogy,  Geologic  structures,  Tectonics,  Thermal 
regime,  Antarctica — East  Antarctica,  Antarctica — 
Rauer  Islands 

53-228 

Cyanobacterial  assemblages  in  permanent  ice  cov¬ 
ers  on  antarctic  lakes:  distribution,  growth  rate, 
and  temperature  response  of  photosynthesis. 

Fritsen,  C.H.,  Priscu,  J.C.,  Journal  of  phycology, 

Aug.  1998,  34(4),  p.587-597,  42  refs. 

Bacteria,  Algae,  Photosynthesis,  Microbiology,  Sedi¬ 
ments,  Ice  cover,  Frozen  lakes,  Lake  ice,  Ice  cover 
effect,  Antarctica — McMurdo  Dry  Valleys 

53-229 

RUBISCO  adaptation  to  low  temperatures:  a  com¬ 
parative  study  in  psychrophilic  and  mesophilic 
unicellular  algae. 

Devos,  N.,  IngoufF,  M.,  Loppes,  R„  Matagne,  R.F., 
Journal  of  phycology,  Aug.  1998,  34(4),  p.655-660, 
34  refs. 

Algae,  Plant  physiology.  Plant  ecology,  Cryobiology, 
Cold  tolerance,  Acclimatization,  Microbiology, 
Molecular  structure 

53-230 

Proceedings. 

International  Symposium  on  Gravity,  Geoid  and 
Marine  Geodesy,  Tokyo,  Japan,  September  30-Octo- 
ber  5,  1996,  Segawa,  J.,  ed,  Fujimoto,  H.,  ed,  Okubo, 
S.,  ed,  International  Association  of  Geodesy  Sympo¬ 
sia,  1997,  Vol.117,  746p.,  Refs,  passim.  For  selected 
papers  see  53-231  through  53-237. 

DLC  QB330.G69  1997 

Geodetic  surveys,  Geophysical  surveys,  Earth  crust, 
Continental  drift,  Tectonics,  Subglacial  observations, 
Sea  level,  Polar  regions 

53-231 

Arctic  airborne  gravity  measurement  program. 
Brozena,  J.M.,  Peters,  M.F.,  Salman,  R.,  Interna¬ 
tional  Association  of  Geodesy  Symposia,  1997, 
Vol.117,  International  Symposium  on  Gravity,  Geoid 
and  Marine  Geodesy,  Tokyo,  Japan,  Sep.  30-Oct.  5, 
1996.  Proceedings.  Edited  by  J.  Segawa,  H.  Fujim¬ 
oto  and  S.  Okubo,  p.131-138,  8  refs. 

DLC  QB330.G69  1997 

-  Research  projects,  Geodetic  surveys,  Gravity,  Geo¬ 
magnetism,  Mapping,  Subglacial  observations,  Ice 
cover  effect,  Polar  regions 

53-232 

Airborne  geoid  measurements  in  the  Arctic 
Ocean. 

Forsberg,  R„  Brozena,  J.M.,  International  Associa¬ 
tion  of  Geodesy  Symposia,  1997,  Vol.l  17,  Interna¬ 
tional  Symposium  on  Gravity,  Geoid  and  Marine 
Geodesy,  Tokyo,  Japan,  Sep.  30-Oct.  5,  1996.  Pro¬ 
ceedings.  Edited  by  J.  Segawa,  H.  Fujimoto  and  S. 
Okubo,  p.  139-146,  6  refs. 

DLC  QB330.G69  1997 

Geodetic  surveys,  Oceanographic  surveys,  Gravity 
anomalies,  Height  finding.  Models,  Polar  regions 
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53-233 

Predictions  of  deformation  and  gravity  change 
caused  by  recent  melting  of  the  Vatnajokull  ice 
cap,  Iceland. 

Wolf,  D.,  Barthelmes,  F.,  Sigmundsson,  F„  Interna¬ 
tional  Association  of  Geodesy  Symposia,  1997, 
Vol.117,  International  Symposium  on  Gravity,  Geoid 
and  Marine  Geodesy,  Tokyo,  Japan,  Sep.  30-Oct.  5, 

1996.  Proceedings.  Edited  by  J.  Segawa,  H.  Fujim- 
oto  and  S.  Okubo,  p.311-319,  11  refs. 

DLC  QB330.G69  1997 

Geodetic  surveys.  Tectonics,  Gravity  anomalies.  Gla¬ 
cier  melting,  Models,  Global  warming,  Ice  deforma¬ 
tion,  Iceland 

53-234 

Gravity,  geoid,  isostasy  and  Moho  depth  in  the 
Ross  Sea,  Antarctica. 

Marson,  I.,  Stoka,  M„  Velicogna,  I.,  Coren,  F„  Zanolla, 
C.,  International  Association  of  Geodesy  Symposia, 

1997,  Vol.117,  International  Symposium  on  Gravity, 
Geoid  and  Marine  Geodesy,  Tokyo,  Japan,  Sep.  30- 
Oct.  5,  1996.  Proceedings.  Edited  by  J.  Segawa,  H. 
Fujimoto  and  S.  Okubo,  p.351-359,  8  refs. 

DLC  QB330.G69  1997 

Geodetic  surveys,  Isostasy,  Gravity  anomalies,  Geo¬ 
physical  surveys,  Mapping,  Models,  Ocean  bottom, 
Antarctica — Ross  Sea 

53-235 

Tectonic  implications  of  Geosat-GM  geoid  in  the 
southern  oceans,  30°S  -  72°S. 

Jung,  W.Y.,  Vogt,  P.R.,  International  Association  of 
Geodesy  Symposia,  1997,  Vol.117,  International 
Symposium  on  Gravity,  Geoid  and  Marine  Geodesy, 
Tokyo,  Japan,  Sep.  30-Oct.  5,  1996.  Proceedings. 
Edited  by  J.  Segawa,  H.  Fujimoto  and  S.  Okubo, 
p.415-422,  18  refs. 

DLC  QB330.G69  1997 

Tectonics,  Height  finding.  Mapping,  Data  process¬ 
ing,  Geodetic  surveys,  Ocean  bottom,  Oceano¬ 
graphic  surveys,  Gravity  anomalies,  Earth  crust 

53-236 

Arctic  and  Antarctic  oceans  gravity  field  from 
ERS1  altimetric  data. 

Sarrailh,  M„  Balmino,  G.,  Doublet,  D„  Interna¬ 
tional  Association  of  Geodesy  Symposia,  1997, 
Vol.117,  International  Symposium  on  Gravity,  Geoid 
and  Marine  Geodesy,  Tokyo,  Japan,  Sep.  30-Oct.  5, 

1996.  Proceedings.  Edited  by  J.  Segawa,  H.  Fujim¬ 
oto  and  S.  Okubo,  p.437-444,  7  refs. 

DLC  QB330.G69  1997 

Geodetic  surveys,  Height  finding,  Oceanographic  sur¬ 
veys,  Data  processing,  Gravity  anomalies,  Mapping, 
Imaging,  Antarctica — Weddell  Sea 

53-237 

Mean  sea-level  and  its  seasonal  change  observed 
at  Syowa  Station,  East  Antarctica. 

Odamaki,  M.,  Michida,  Y.,  Oka,  K.,  Oikawa,  K., 
International  Association  of  Geodesy  Symposia, 

1997,  Vol.117,  International  Symposium  on  Gravity, 
Geoid  and  Marine  Geodesy,  Tokyo,  Japan,  Sep.  30- 
Oct.  5,  1996.  Proceedings.  Edited  by  J.  Segawa,  H. 
Fujimoto  and  S.  Okubo,  p.659-665,  9  refs. 

DLC  QB330.G69  1997 

Oceanographic  surveys,  Sea  level,  Seasonal  varia¬ 
tions,  Ocean  currents,  Instruments,  Antarctica — 
Showa  Station 

53-238 

Measurement  of  the  field  of  the  Pasterze  (Glock- 
ner  Group)  in  1991.  [Nachmessungen  im  Bereich 
der  Pasterze  (Glocknergruppe)  im  Jahr  1991] 

Lieb,  G.K.,  Zeitschrift  fur  Gletscherkunde  und  Gla- 
zialgeologie,  1997,  33(2),  p.  197-20 1 ,  In  German. 
Mountain  glaciers,  Glacier  surveys,  Glacier  flow, 
Glacial  geology,  Moraines,  Seasonal  variations,  Aus¬ 
tria — Pasterze 


53-239 

Glacial  survey  of  the  Pasterze  and  its  vicinity 
(Giockner  Group)  in  1992.  |Gletschermessungen 
an  der  Pasterze  und  deren  Umgebung  (Glockner¬ 
gruppe)  im  Jahr  1992| 

Lieb,  G.K.,  Zeitschrift  fur  Gletscherkunde  und  Gla- 
zialgeologie,  1997,  33(2),  p.203-207,  In  German. 
Mountain  glaciers,  Glacier  surveys.  Glacier  oscilla¬ 
tion,  Glacial  geology,  Moraines,  Profiles,  Seasonal 
variations,  Austria — Pasterze 

53-240 

Glacier  survey  of  the  Pasterze  (Giockner  Group) 
and  vicinity  in  1993.  |Gletschermessungen  1993  an 
und  in  der  Umgebung  der  Pasterze  (Glockner¬ 
gruppe)! 

Lieb,  G.K.,  Zeitschrift  fur  Gletscherkunde  und  Gla- 
zialgeologie,  1997,  33(2),  p.209-212,  In  German. 
Mountain  glaciers,  Glacier  surveys,  Glacier  oscilla¬ 
tion,  Glacial  geology,  Moraines,  Profiles,  Seasonal 
variations,  Austria — Pasterze 

53-241 

Glacier  survey  of  the  Pasterze  (Giockner  Group) 
and  vicinity  In  1994.  |Gletschermessungen  1994  an 
und  in  der  Umgebung  der  Pasterze  (Glockner¬ 
gruppe)] 

Lieb,  G.K.,  Zeitschrift  fur  Gletscherkunde  und  Gla- 
zialgeologie,  1997,  33(2),  p.213-216,  In  German. 
Glacier  surveys,  Mountain  glaciers.  Glacier  oscilla¬ 
tion,  Glacial  geology,  Profiles,  Seasonal  variations, 
Austria — Pasterze 

53-242 

Cold-weather  clean. 

Martel,  C.J.,  MP  5220,  Water  environment  &  technol¬ 
ogy.  Aug.  1998,  10(8),  p.50-53. 

Water  treatment,  Waste  treatment,  Cold  weather 
operation,  Sludges,  Freeze  thaw  cycles,  Sublimation, 
Snow  manufacturing.  Artificial  snow,  Storage. 
Hydraulic  structures,  Air  temperature 
After  several  years  of  research,  the  U.S.  Army  Corps  of  Engineers 
Cold  Regions  Research  and  Engineering  Laboratory  (CRREL)  in 
Hanover.  NH,  developed  the  freezing  bed  as  a  low-cost  method  of 
sludge  dewatering  at  U.S.  Army  and  U.S.  Air  Force  bases  in  cold 
regions.  The  bed  consists  of  an  in-ground  concrete  structure  deep 
enough  to  freeze  several  layers  of  sludge.  The  ramp  on  one  end 
evenly  distributes  incoming  sludge  within  the  bed  and  allows  vehicle 
access.  The  opposite  end  of  the  bed  is  equipped  with  an  overflow 
gate  or  drain  valves  to  draw  off  excess  sludge  or  supernatant  pro¬ 
duced  during  thaw.  The  bottom  of  the  bed  is  covered  with  60  to  1 00 
mm  of  sand,  which  allows  the  meltwater  to  drain.  The  meltwater  is 
then  collected  in  the  sump  and  pumped  back  to  the  head  of  the  plant. 
The  bed  is  covered  with  a  roof  to  keep  out  rain  and  snow,  preventing 
snow  from  insulating  the  bed  and  slowing  the  freezing  rate.  It  also 
stops  rain  from  rewetting  the  sludge  after  it  has  thawed  and  the  water 
has  drained.  The  freezing  bed  is  used  to  dewater  sludge,  and  snow¬ 
making  is  used  to  treat  and  store  wastewaterin  the  form  of  ice. 

53-243 

Precious  pipe. 

Coutermarsh,  B.A.,  MP  5221,  Water  environment  & 
technology,  Aug.  1998,  10(8),  p.55-57. 

Water  pipelines,  Underground  pipelines,  Frost  resis¬ 
tance,  Frost  protection.  Excavation,  Pipeline  insula¬ 
tion,  Polymers,  Shells,  Computer  programs, 
Performance 

In  general,  engineers  are  uncomfortable  with  insulating  pipe  and 
burying  it  at  a  shallow  depth.  Instead  of  empirical  case  studies,  they 
want  hard  data.  The  U.S.  Army  Corps  of  Engineers'  Cold  Regions 
Research  and  Engineering  Laboratory  in  Hanover,  NH,  has  provided 
such  data.  Researchers  at  the  Cold  Regions  Lab  believe  shallow 
burial  technology  has  merit  for  the  U.S.  construction  industry  and 
the  municipal  governments  it  serves.  If  a  sound  procedure  can  be 
developed  to  keep  pipelines  from  freezing,  utility  installations  can  be 
sped  up,  saving  in  labor  costs,  especially  where  pipe  must  be  buried 
in  ledge.  Because  ledge  has  a  generally  higher  thermal  conductivity 
than  soil,  pipes  in  ledge  must  be  buried  deep  to  be  protected  from 
freezing.  A  shallow  burial  option  would  avoid  the  extra  time  and 
considerable  expen sc  associated  with  blasting  and  cxcavatingledgc. 

53-244 

Historical  perspectives  on  the  Arctic  Program  at 
the  Office  of  Naval  Research. 

Curtin,  T.B.,  Naval  research  reviews,  1998,  No.l, 
p.6-8,  1  ref. 

Research  projects,  Oceanography,  Climatology,  His¬ 
tory,  Exploration,  Arctic  Ocean 


53-245 

Arctic  climate  variability:  observations  and  model 
simulations. 

Walsh,  J.E.,  Naval  research  reviews,  1998,  No.l,  p.9- 
II,  7  refs. 

Climatology,  Polar  atmospheres,  Climatic  changes, 
Sea  ice  distribution,  Surface  temperature,  Seasonal 
variations,  Simulation,  Statistical  analysis 

53-246 

Bottom  water  formation  and  distribution  in  the 
Weddell  Sea. 

Gordon,  A.L.,  Naval  research  reviews,  1998,  No.l, 
p.  1 3-1 6,  4  refs. 

Oceanography,  Ice  shelves,  Ocean  currents,  Ocean 
bottom,  Hydrography,  Salinity,  Antarctica — Weddell 
Sea 

53-247 

Sea  ice  growth  in  antarctic  leads:  top  freezing  vs. 
bottom  melting. 

Ackley,  S.F.,  MP  5222,  Naval  research  reviews, 

1998,  No.l,  p.17-18,  4  refs. 

Oceanography,  Ice  openings,  Sea  ice,  Heat  flux,  Ice 
growth,  Ice  melting,  Ice  water  interface,  Ice  cover 
effect,  Models,  Antarctica 

Icc  growth  in  leads  (covered  with  thin  icc)  is  typically  treated  as  a 
one-dimensional  heat  transfer  problem,  with  the  energy  balance  at 
the  bottom  icc  surface  balanced  between  three  terms:  conduction  of 
heat  upward  through  the  overlying  ice,  upward  ocean  heat  flux  and 
the  latent  heat  of  the  phase  change  from  water  to  icc  at  the  ice  bot¬ 
tom.  Observations,  however,  show  a  radically  different  behavior  for 
icc  growth  in  antarctic  sea  icc  leads  than  is  currently  used  in  models. 
During  the  winter  Antarctic  Zone  Flux  Experiment,  the  authors 
installed  thermistor  strings  and  icc  thickness  gauges  into  leads  and 
sea  icc  at  the  beginning  of  two  drift  experiments.  The  sites  were  mea¬ 
sured  at  15  minute  intervals  for  temperature,  twice  daily  for  ice 
thickness  changes  and  periodically  for  ice  structure  during  the  exper¬ 
iment.  Two  dilemmas  summarize  the  conflict  of  the  observations 
with  some  models:  the  direct  melting  of  sea  icc  by  the  ocean  heat  flux 
is  observed  rather  than  ventilation  through  leads,  and  ice  of  observed 
mean  thickness  or  thinner  is  predicted  to  melt  prematurely  when  typ¬ 
ical  heat  flux  models  arc  used. 

53-248 

Modeling  sea  ice  behavior. 

Pritchard,  R.S.,  Naval  research  reviews.  1998,  No.l, 
p.19-22,  23  refs. 

Oceanography,  Sea  ice  distribution,  Ice  openings,  Ice 
models,  Ice  cover  strength.  Ice  mechanics,  Anisot¬ 
ropy,  Ice  plasticity,  Mathematical  models 

53-249 

Sea  Ice  thickness  distribution  as  a  state  variable. 

Thomdike,  A.,  Naval  research  reviews,  1998,  No.l, 
p.23-24. 

Oceanography,  Sea  ice  distribution.  Ice  cover  thick¬ 
ness,  Pack  ice,  Statistical  analysis,  Simulation,  Theo¬ 
ries 

53-250 

Project  SPINNAKER;  ICESHELF  1988-1996  and 
beyond. 

Newton,  J.L.,  Naval  research  reviews,  1998,  No.l, 
p.25-28. 

Oceanography,  Ice  shelves,  Oceanographic  surveys, 
Research  projects,  Subglacial  observations.  Underwa¬ 
ter  acoustics,  Sensors,  Ocean  currents.  Hydrography, 
Lincoln  Sea 

53-251 

Interdisciplinary  interaction  in  arctic  research. 

Niebauer,  H.J.,  Naval  research  reviews,  1998,  No.l, 
p.29-31. 

Research  projects,  Oceanography,  Marine  meteorol¬ 
ogy,  Sea  ice,  Ice  edge,  Air  ice  water  interaction, 
Advection,  Research  projects,  Arctic  Ocean 

53-252 

Electrophysiological  investigation  of  frost  resis¬ 
tance  in  plants.  2.  Bfoelectrical  responses  to  light 
of  three  contrasting  cultivars  of  Triticum  aestivum 
at  various  temperatures. 

Martynenko,  A.I.,  Russian  journal  of  plant  physiol¬ 
ogy,  Sep.-Oct.  1998,  45(5),  p.595-599,  Translated 
from  Fiziologiia  rastenii.  1 1  refs. 

Plant  physiology,  Grasses,  Photosynthesis,  Cold  tol¬ 
erance,  Frost  resistance,  Low  temperature  tests,  Tem¬ 
perature  effects,  Light  effects,  Electrical 
measurement,  Statistical  analysis 
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53-253 

Freeze-thaw  stability  of  three  waxy  maize  starch 
pastes  measured  by  centrifugation  and  calorime¬ 
try. 

Yuan,  R.C.,  Thompson,  D.B.,  Cereal  chemistry,  Jlily- 
Aug,  1998,  75(4),  p.571-573,  12  refs. 

Ice  physics,  Frozen  liquids,  Polymers,  Ice  crystal 
growth.  Freeze  thaw  cycles,  Freeze  thaw  tests,  Sta¬ 
bility,  Liquid  phases,  Temperature  measurement, 
Mechanical  tests,  Enthalpy 

53-254 
Mr.  Freeze. 

Grenci,  L„  Weatherwise,  July/ Aug.  1998,  51(4),  p.50. 
Weather  observations,  Snowstorms,  Lake  effects, 

Lake  ice,  Ice  formation,  Air  ice  water  interaction, 
Water  temperature,  Density  (mass/volume),  Tempera¬ 
ture  effects,  United  States — Erie,  Lake 

53-255 

Effects  of  Quaternary  sea  level  cycles  on  stron¬ 
tium  in  seawater. 

Stoll,  H.M.,  Schrag,  D.P.,  Geochimica  et  cosmochim- 
ica  acta,  Apr.  1998,  62(7),  p.l  107-1 118,  46  refs. 
Pleistocene,  Marine  geology,  Sea  level,  Water  chem¬ 
istry,  Weathering,  Geochemical  cycles,  Quaternary 
deposits,  Chemical  analysis,  Isotope  analysis,  Mod¬ 
els,  Accuracy,  Indexes  (ratios) 

53-256 

Effect  of  thawing  conditions  on  the  recovery  of 
reactive  silicic  acid  from  frozen  natural  water 
samples. 

Zhang,  J.Z.,  Ortner,  P.B.,  Water  research,  Aug.  1998, 
32(8),  p.2553-2555,  18  refs. 

Water  chemistry,  Water  treatment,  Sampling,  Preserv¬ 
ing,  Cold  storage,  Frozen  liquids,  Thawing  rate,  Lab¬ 
oratory  techniques 

53-257 

Deglaciation  of  the  Port  Huron  moraine  in  north¬ 
western  lower  Michigan. 

Blewett,  W.L.,  Great  Lakes  geography,  1995,  2(1), 
p.1-15,  15  refs. 

Pleistocene,  Glacial  geology,  Landforms,  Glacier 
oscillation,  Ice  edge,  Moraines,  Outwash,  Glacial 
erosion,  Geochronology,  United  States — Michigan 

53-258 

Environmental  magnetic  record  of  antarctic  palae- 
oclimate  from  Eocene/OIigocene  glaciomarine  sed¬ 
iments,  Victoria  Land  Basin. 

Sagnotti,  L„  Florindo,  F.,  Verosub,  K.L.,  Wilson, 
G.S.,  Roberts,  A.P.,  Geophysical  journal  interna¬ 
tional,  Sep.  1998,  134(3),  p.653-662,  35  refs. 
Paleoclimatology,  Pleistocene,  Marine  geology,  Gla¬ 
cial  geology,  Marine  deposits,  Sedimentation,  Rock 
magnetism,  Remanent  magnetism,  Lithology,  Weath¬ 
ering,  Drill  core  analysis,  Stratigraphy,  Antarctica — 
Victoria  Land 
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Inconsistent  palaeomagnetic  recording  of  the 
Blake  event  in  Chinese  loess  related  to  sedimen¬ 
tary  environment. 

Zhu,  R.X.,  Coe,  R.S.,  Guo,  B.,  Anderson,  R„  Zhao, 
X.X.,  Geophysical  journal  international,  Sep.  1998, 
134(3),  p.867-875,  57  refs. 

Pleistocene,  Geomagnetism,  Sedimentation,  Loess, 
Soil  formation,  Remanent  magnetism,  Stratigraphy, 
Mineralogy,  Correlation,  China — Loess  Plateau 
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New  seismic  data  support  Cenozoic  rifting  in 
George  VI  Sound,  Antarctic  Peninsula. 

Bell,  A.C.,  King,  E.C.,  Geophysical  journal  interna¬ 
tional,  Sep.  1998,  134(3),  p.889-902,  52  refs. 
Tectonics,  Geological  surveys,  Earth  crust,  Sedimen¬ 
tation,  Geologic  structures,  Thermal  stresses,  Glacial 
geology,  Ice  solid  interface,  Seismic  reflection,  Syn¬ 
thetic  aperture  radar,  Antarctica — George  VI  Sound 
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Antarctic  meteorological  data,  1996.  Vol.37. 
Meteorological  data  at  Syowa  Station  and  Dome 
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This  paper  highlights  the  interrelationship  of  research  completed  by 
a  team  of  investigators  and  presented  in  the  several  individual  papers 
comprising  this  Special  Section  on  the  Office  of  Naval  Research, 
Arlington,  VA,  Sponsored  Sea  Ice  Electromagnetics  Accelerated 
Research  initiative.  The  objectives  of  the  initiative  were  the  follow¬ 
ing:  understand  the  mechanisms  and  processes  that  link  the  morpho¬ 
logical  and  physical  properties  of  sea  ice  to  its  electromagnetic  (EM) 
characteristics;  develop  and  verify  predictive  models  for  the  interac¬ 
tion  of  visible,  infrared,  and  microwave  radiation  with  sea  ice;  and 
develop  and  verify  inverse  scattering  techniques  applicable  to  prob¬ 
lems  involving  the  interaction  Of  EM  radiation  with  sea  ice.  Along 
with  describing  results  from  experiments  and  modeling  efforts,  pos¬ 
sible  paradigms  for  using  broad  spectral  data  in  developing  algo¬ 
rithms  for  analyzing  remote-sensing  data  in  terms  of  ice 
concentration,  age,  type,  and  possibly  thickness  are  briefly  dis¬ 
cussed. 
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The  objective  of  the  present  work  is  to  characterize  the  temporal  evo¬ 
lution  of  the  electromagnetic  signatures  of  sea  ice  from  initial  forma¬ 
tion  through  the  development  of  first-year  ice  on  the  basis  of  the 
temporal  variations  in  the  physical  properties  of  the  ice.  The  time 
scries  of  young  sea  ice  signatures,  including  microwave  emissivity, 
radar  backscattcr,  and  visible  and  infrared  spectral  albedo,  has  been 
measured  at  successive  stages  in  the  growth  and  development  of  sea 
ice,  both  under  laboratoty  and  field  conditions.  Mutually  consistent 
theoretical  models  covering  the  entire  wavelength  range  of  the  obser¬ 
vations  arc  applied  to  selected  cases  and  successfully  match  the 
observations.  Principal  component  analysis  of  the  data  set  suggests 
combinations  of  the  set  of  frequencies  to  effectively  distinguish 
among  different  stages  in  the  temporal  evolution  of  the  sea  ice. 
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An  interdisciplinary  field  experiment  was  conducted  during  Apr.  and 
May  of  1994  at  Point  Barrow,  AK,  to  investigate  the  relationship 
between  the  electromagnetic  and  physical-biological  properties  of 
first-year  sea  ice.  Electromagnetic  signatures  of  bare  and  snow-cov¬ 
ered  first-year  ice  were  measured  over  a  broad  spectral  range,  includ¬ 
ing  ultraviolet  through  near-infrared  albedo,  microwave  emissivity, 
and  radar  backscattcr.  Observations  indicated  that  the  scanning  of 
visible  light  varied  significantly  with  depth  in  response  to  changes  in 
the  size  and  orientation  of  the  ice  crystals  and  in  the  number  of  brine 
and  air  inclusions.  Passive  microwave  emissivitics  showed  a  sub¬ 
stantial  difference  between  snow-covered  and  snow-free  sites  due  to 
the  effects  of  impedance  matching  at  lower  frequencies  and  volume 
scattering  at  higher  frequencies  produced  by  the  snow. 
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The  connections  between  laboratoty  measurements  and  remote- 
sensing  observations  of  sea  ice  are  explored.  The  focus  of  this  paper 
is  on  thin  ice,  which  is  more  easily  simulated  in  a  laboratory  environ¬ 
ment,  Results  of  C-band  scattcrometer  measurements  and  their  use 
in  the  interpretation  of  remote-sensing  data  are  discussed.  The 
potential  of  polarimetric  radar  measurements  in  the  retrieval  of 
thickness  of  thin  ice  and  the  importance  of  low-frequency  passive 
measurements  with  respect  to  the  thickness  of  thin  ice  are  consid¬ 
ered. 
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This  paper  outlines  the  process  by  which  it  is  possible  to  begin  with 
the  physical  properties  of  sea  ice  (such  as  the  size  distributions  of 
brine  pockets  and  air  bubbles),  then  predict  the  optical  absorption 
and  scattering  properties  of  the  ice,  and  finally  use  these  inherent 


optical  properties  in  radiative  transfer  models  to  predict  light  propa¬ 
gation  within  the  ice.  Each  step  of  this  entire  process  is  illustrated  by 
application  to  a  comprehensive  data  set  of  sea  ice  physical  and  opti¬ 
cal  properties.  Agreement  is  found  between  measured  and  modeled 
beam  spread  functions,  albedos  and  transmittances. 
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The  primary  objective  of  this  paper  is  to  investigate  the  geophysical 
and  thermodynamic  effects  of  snow  on  sea  ice  in  defining  the  electro¬ 
magnetic  interaction  within  the  microwave  portion  of  the  spectrum. 
The  authors  combine  observational  evidence  of  both  the  physical 
and  thermodynamic  characteristics  of  snow  with  direct  measure¬ 
ments  of  scattering  and  emission  at  a  variety  of  frequencies.  They 
explain  observational  results  using  various  “state-of-the-art”  for¬ 
ward  scattering  and  emission  models.  The  thermodynamic  effects  of 
snow  on  microwave  scattering  and  emission  are  driven  by  the  role 
that  thermal  diffusivity  and  conductivity  play  in  the  definition  of 
brine  volumes  at  the  ice  surface  and  within  the  snow  volume.  Once 
water  in  liquid  phase  appears  within  the  snow  cover,  both  emission 
and  scattering  are  directly  affected  by  the  high  complex  permittivity 
ofthis  volume  fraction  within  the  snow  layer. 
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In  this  paper,  the  physical  and  electromagnetic  properties  of  sea  ice, 
formed  under  wave-agitated  conditions,  arc  studied  and  compared 
with  results  obtained  from  ice  formed  under  quiescent  conditions.  A 
variety  of  sensors,  both  active  and  passive,  optical  and  microwave, 
were  used  to  perform  this  characterization.  Results  showed  that 
emission,  backscatter,  and  albedo  all  take  different  signature  paths 
during  the  transfoimation  from  saline  water  to  young  sea  ice  and  that 
the  paths  depend  on  sea  surface  state  during  ice  formation. 

53-399 

Model  for  altimeter  returns  from  penetrable  geo¬ 
physical  media. 

Adams,  R.J.,  Brown,  G.S.,  IEEE  transactions  on  geo¬ 
science  and  remote  sensing,  Sep.  1998.  36(5)pt.II, 
p.  1784- 1 793,  27  refs. 

Remote  sensing,  Geophysical  surveys,  Ice  sheets, 
Height  finding,  Radar  echoes,  Scattering,  Surface 
roughness.  Mathematical  models,  Snow  cover  effect 

53-400 

Improved  determination  of  the  sea  ice  edge  with 
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imental  observation. 
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Ice  stresses  in  a  multiyear  fioe  were  continuously  monitored  over  6 
months  in  the  fall-winter-spring  of  1993-94.  Stresses  sensors  were 
installed  at  sites  near  the  edge  and  at  the  center  of  the  floe,  which  was 
located  in  the  pack  ice  of  the  Alaskan  Beaufort  Sea.  Compressive 
stresses  in  the  major  principal  stress  component  varied  significantly 
among  the  measurement  sites,  being  of  greater  magnitude  and  exhib¬ 
iting  more  high-frequency  variations  at  the  edge  than  at  the  center  of 
the  floe.  Maximum  compressive  stresses,  measured  at  a  site  400  m 
from  the  edge  of  the  floe,  ranged  from  100  to  300  kPa.  Tensile 
stresses  and  the  minor  principal  stress  component  were  relatively 
constant  at  all  measurement  sites.  A  cross-correlation  analysis  indi¬ 
cates  that  the  minor  principal  stress  is  strongly  correlated  to  changes 
in  the  ice  temperature.  This  result  suggests  that  the  minor  principal 
stress  component  provides  a  good  first-order  approximation  of  ther¬ 
mally  induced  stresses.  Ice-motion-induced  stresses,  distinguished 
by  variations  in  magnitude  of  the  order  of  hours,  also  have  a  signifi¬ 
cant  low-frequency  content  similar  to  the  thermal  stresses.  These 
low-frequency  changes  occur  over  a  period  of  days.  Seasonal  varia¬ 
tions  in  the  characteristics  of  the  stress  were  also  evident  and  are 
likely  to  reflect  the  developing  continuity  of  the  pack  as  the  winter 
season  progresses. 
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The  authors  consider  motion-induced  stresses  in  pack  ice  through 
the  analyses  of  a  variety  of  observations  collected  during  the  Sea  Ice 
Mechanics  Initiative  study  conducted  in  the  Beaufort  Sea  during 
1993.  Motion-induced  components  of  in  situ  stress  from  stress 
gauge  data  are  compared  to  stresses  calculated  as  residuals  based  on 
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a  force  balance  argument  using  observed  wind,  current  and  ice 
motion  data.  There  arc  three  significant  stress  events  determined  by 
the  force  balance  calculations,  but  only  the  one  event  in  the  north- 
south  direction  has  a  strong  corresponding  signal  in  the  stress  gauge 
data.  The  results  suggest  that  to  effectively  develop  an  understand¬ 
ing  of  the  role  that  point  stress  measurements  can  play  in  developing 
the  understanding  of  the  process  of  ice  deformation,  it  may  be  neces¬ 
sary  to  couple  the  stress  measurements  with  models  of  the  patterns  of 
motion-induced  stresses  within  a  floe. 
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scorbutica  in  response  to  saline  and  cold  stresses. 

Hennion,  F.,  Bouchereau,  A.,  Polar  biology.  Oct. 
1998,  20(4),  p.28I-291,  Refs,  p.290-291.  ’ 

Plant  physiology,  Low  temperature  research,  Plant 
ecology,  Acclimatization,  Cold  tolerance,  Kerguelen 
Islands,  Crozet  Islands 


53-747 

Dielectric  single  cell  spectra  In  snow  algae. 

Muller,  T.,  Schnelle,  T.,  Fuhr,  G.,  Polar  biology.  Nov. 
1998,  20(5),  p.303-310,  21  refs. 

Cryobiology,  Dielectric  properties,  Algae,  Snow, 
Ecology,  Plant  physiology,  Norway — Svalbard 

53-748 

Diet  and  foraging  effort  of  Adilie  penguins  In 
relation  to  pack-ice  conditions  in  the  southern 
Ross  Sea. 

Ainley,  D.G.,  Wilson,  P.R.,  Barton,  K.J.,  Ballard,  G., 
Nur,  N.,  Karl,  B.,  Polar  biology,  Nov.  1998,  20(5), 
p.311-319,  Refs,  p.318-319. 

Cryobiology,  Polar  regions,  Marine  biology,  Fast  ice, 
Ice  cover  effect,  Antarctica — Ross  Sea 

53-749 

Snow  algae  of  the  Windmill  Islands,  continental 
Antarctica.  3.  Chloromonas  polyptera  (Voivocales, 
Chlorophyta). 

Ling,  H.U.,  Seppelt,  R.D.,  Polar  biology,  Nov.  1998, 
20(5),  p.320-324,  15  refs. 

Cryobiology,  Polar  regions,  Ecology,  Algae,  Snow, 
Antarctica — Windmill  Islands 

53-750 

Longitudinal  variation  of  zooplankton  delta l3C 
through  the  Northwest  Passage:  inference  for 
incorporation  of  sea-ice  POM  into  pelagic  food- 
webs. 

France,  R„  Loret,  J.,  Mathews,  R.,  Springer,  J„  Polar 
biology,  Nov.  1998,  20(5),  p.335-341,  Refs,  p.339- 
341. 

Cryobiology,  Plankton,  Ecology,  Marine  biology,  Sea 
ice,  Nutrient  cycle,  Northwest  passage 

53-751 

Australian  and  Canadian  initiatives  in  polar 
marine  environmental  protection:  a  comparative 
review. 

Rothwell,  D.R.,  Polar  record.  Oct.  1998,  34(191), 
p.305-316,  Refs,  p.315-316. 

Environmental  protection,  Ocean  environments,  Polar 
regions,  Legislation,  International  cooperation,  Aus¬ 
tralia,  Canada 

53-752 

Are  vegetation  indices  useful  in  the  Arctic. 

Rees,  W.G.,  Golubeva,  E.I.,  Williams,  M.,  Polar 
record,  Oct.  1998,  34(191),  p.333-336,  15  refs. 
Permafrost  indicators,  Vegetation  patterns,  Vegeta¬ 
tion  factors,  Low  temperature  research,  Image  pro¬ 
cessing,  LANDSAT,  Biomass,  Statistical  analysis, 
Tundra  vegetation 

53-753 

Structural  adaptations  of  the  cold-active  citrate 
synthase  from  an  antarctic  bacterium. 

Russell,  R.J.M.,  Gerike,  U.,  Danson,  M.J.,  Hough, 
D.W.,  Taylor,  G.L.,  Structure.  Mar.  15,  1998,  6(3), 
p.351-361,  49  refs. 

Bacteria,  Acclimatization,  Low  temperature  research, 
Physiological  effects,  Chemical  analysis,  Antarctica 

53-754 

Summary  report  and  proceedings. 

International  Global  Energy  and  Water  Cycle  Experi¬ 
ment  (GEWEX)  Workshop  on  Cold-Season/Region 
Hydrometeorology,  Banff,  Alberta,  May  22-26,  1995, 
Krauss,  T.W.,  ed,  Carroll,  T.R.,  ed,  IGPO  publica¬ 
tion  series,  No.  15,  Ottawa,  Environment  Canada, 
International  GEWEX  Project  Office  (IGPO),  1995, 
294p.  +  appends.,  Refs,  passim.  For  selected  papers 
see  53-755  through  53-787. 

Snow  hydrology,  Snowfall,  Snow  cover  distribution, 
Snowmelt,  Seepage,  Runoff  forecasting,  Hydrologic 
cycle,  Water  balance,  Heat  balance,  Heat  flux,  Fro¬ 
zen  ground  thermodynamics,  Atmospheric  circula¬ 
tion,  Global  warming 
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53-755 

Meeting  summary:  International  Global  Energy 
and  Water  Cycle  Experiment  (GEWEX)  Work¬ 
shop  on  Cold-Season/Region  Hydrometeorology. 

Carroll,  T.R.,  Krauss,  T.W.,  International  Global 
Energy  and  Water  Cycle  Experiment  (GEWEX) 
Workshop  on  Cold-Season/Region  Hydrometeorol¬ 
ogy,  Banff,  Alberta,  May  22-26,  1995.  Summary 
report  and  proceedings.  IGPO  publication  series, 
No.15.  Edited  by  T.W.  Krauss  and  T.R.  Carroll, 
Ottawa,  Environment  Canada,  International  GEWEX 
Project  Office  (IGPO),  1995,  p.3-15. 

Glacial  hydrology,  Snow  hydrology,  Hydrologic 
cycle.  Water  balance,  Climatic  changes,  Global 
warming,  Meetings,  Research  projects,  International 
cooperation,  Data  processing 

53-756 

Suspended  sediment  and  discharge  regimes,  Slims 
River,  Yukon. 

Sawada,  M.C.,  Johnson,  P.G.,  International  Global 
Energy  and  Water  Cycle  Experiment  (GEWEX) 
Workshop  on  Cold-Season/Region  Hydrometeorol¬ 
ogy,  Banff,  Alberta,  May  22-26,  1995.  Summary 
report  and  proceedings.  IGPO  publication  series, 
No.15.  Edited  by  T.W.  Krauss  and  T.R.  Carroll, 
Ottawa,  Environment  Canada,  International  GEWEX 
Project  Office  (IGPO),  1995,  p.  19-23,  11  refs. 

Snow  hydrology,  Snowmelt,  Glacial  hydrology,  Melt¬ 
water,  Alluvium,  River  flow,  Suspended  sediments, 
Sediment  transport,  Runoff  forecasting,  Canada— 
Yukon  Territory — Kluane  Lake 

53-757 

Melting,  drainage  patterns  and  frozen  lakes  on 
the  land  mass  at  Jutulgryta  in  Dronning  Maud 
Land,  Antarctica. 

Winther,  J.G.,  Sand,  K.,  Boggild,  C.E.,  Elvehoy,  H., 
International  Global  Energy  and  Water  Cycle  Experi¬ 
ment  (GEWEX)  Workshop  on  Cold-Season/Region 
Hydrometeorology,  Banff,  Alberta,  May  22-26,  1995. 
Summary  report  and  proceedings.  IGPO  publication 
series,  No.15.  Edited  by  T.W.  Krauss  and  T.R.  Car- 
roll,  Ottawa,  Environment  Canada,  International 
GEWEX  Project  Office  (IGPO),  1995,  p.24-26,  S 
refs. 

Frozen  lakes,  Lake  ice,  Ice  melting,  Subglacial  drain¬ 
age,  Meltwater,  Antarctica — Queen  Maud  Land 

53-758 

Subglacial  water  flow  conditions  inferred  from 
velocity-discharge  relationships  in  glacial  runoff. 

Nienow,  P.W.,  Sharp,  M.,  Willis,  I.C.,  International 
Global  Energy  and  Water  Cycle  Experiment 
(GEWEX)  Workshop  on  Cold-Season/Region 
Hydrometeorology,  Banff,  Alberta,  May  22-26,  1995. 
Summary  report  and  proceedings.  IGPO  publication 
series,  No.15.  Edited  by  T.W.  Krauss  and  T.R.  Car- 
roll,  Ottawa,  Environment  Canada,  International 
GEWEX  Project  Office  (IGPO),  1995,  p.36-39,  3 
refs. 

Glacial  hydrology,  Subglacial  drainage,  Meltwater, 
Water  flow,  Switzerland 

53-759 

Application  of  snow  and  evaporation  models  for 
predicting  water  fluxes  at  the  arctic  treeline  in 
northwestern  Canada. 

Marsh,  P.,  Pomeroy,  J.,  Quinton,  W.L.,  International 
Global  Energy  and  Water  Cycle  Experiment 
(GEWEX)  Workshop  on  Cold-Season/Region 
Hydrometeorology,  Banff,  Alberta,  May  22-26,  1995. 
Summary  report  and  proceedings.  IGPO  publication 
series,  No.15.  Edited  by  T.W.  Krauss  and  T.R.  Car- 
roll,  Ottawa,  Environment  Canada.  International 
GEWEX  Project  Office  (IGPO),  1995,  p.47-50,  11 
refs. 

Snow  hydrology,  Snowmelt,  Permafrost  hydrology, 
Tundra  climate,  Forest  lines,  Evaporation,  Water  bal¬ 
ance,  Canada — Northwest  Territories — Mackenzie 
Delta 


53-760 

Subsurface  runoff  from  tundra  hillslopes  in  the 
continuous  permafrost  zone. 

Quinton,  W.L.,  Marsh,  P„  International  Global 
Energy  and  Water  Cycle  Experiment  (GEWEX) 
Workshop  on  Cold-Season/Region  Hydrometeorol¬ 
ogy,  Banff,  Alberta,  May  22-26,  1995.  Summary 
report  and  proceedings.  IGPO  publication  series, 
No.15.  Edited  by  T.W.  Krauss  and  T.R.  Carroll, 
Ottawa,  Environment  Canada,  International  GEWEX 
Project  Office  (IGPO),  1995,  p.51-55,  4  refs. 

Tundra  soils,  Tundra  terrain,  Hummocks,  Snowmelt, 
Seepage,  Permafrost  hydrology,  Subpermafrost 
ground  water,  Subsurface  drainage,  Runoff,  Can¬ 
ada — Northwest  Territories — Mackenzie  Delta 

53-761 

Application  of  an  arctic  blowing  snow  model. 

Pomeroy,  J.W.,  Marsh,  P.,  Gray,  D.M.,  International 
Global  Energy  and  Water  Cycle  Experiment 
(GEWEX)  Workshop  on  Cold-Season/Region 
Hydrometeorology,  Banff,  Alberta,  May  22-26,  1995. 
Summary  report  and  proceedings.  IGPO  publication 
series,  No.15.  Edited  by  T.W.  Krauss  and  T.R.  Car- 
roll,  Ottawa,  Environment  Canada,  International 
GEWEX  Project  Office  (IGPO),  1995,  p.56-60,  10 
refs. 

Blowing  snow,  Snowfall,  Snowdrifts,  Snow  hydrol¬ 
ogy,  Snow  erosion,  Wind  erosion,  Snow  evaporation, 
Snowmelt,  Snow  water  equivalent,  Tundra  terrain, 
Tundra  climate,  Runoff  forecasting 

53-762 

Snow  interception  at  two  sites  of  different  alti¬ 
tude  in  Switzerland. 

Briindl,  M.,  Schneebeli,  M„  International  Global 
Energy  and  Water  Cycle  Experiment  (GEWEX) 
Workshop  on  Cold-Season/Region  Hydrometeorol¬ 
ogy,  Banff,  Alberta,  May  22-26,  1995.  Summary 
report  and  proceedings.  IGPO  publication  series, 
No.15.  Edited  by  T.W.  Krauss  and  T.R.  Carroll, 
Ottawa,  Environment  Canada,  International  GEWEX 
Project  Office  (IGPO),  1995,  p.61-65,  7  refs. 

Forest  canopy,  Interception,  Snow  cover  distribution, 
Snow  hydrology.  Snow  evaporation,  Snow  water 
equivalent,  Climatic  changes,  Switzerland 

53-763 

Snowpack  sublimation. 

Avery,  C.C.,  Delinger,  W.G.,  Dexter,  L.R.,  Interna¬ 
tional  Global  Energy  and  Water  Cycle  Experiment 
(GEWEX)  Workshop  on  Cold-Season/Region 
Hydrometeorology,  Banff,  Alberta,  May  22-26,  1995. 
Summary  report  and  proceedings.  IGPO  publication 
series,  No.15.  Edited  by  T.W.  Krauss  and  T.R.  Car- 
roll,  Ottawa,  Environment  Canada,  International 
GEWEX  Project  Office  (IGPO),  1995,  p.73-75,  4 
refs. 

Snow  air  interface,  Snow  evaporation,  Wind  factors, 
Snow  survey  tools,  Moisture  meters,  Water  balance 

53-764 

Modeling  the  effect  of  frozen  ground  on  snowmelt/ 
rainfall-runoff  processes. 

Koren,  V.I.,  Duan,  Q.Y.,  Schaake,  J.C.,  Jr.,  Interna¬ 
tional  Global  Energy  and  Water  Cycle  Experiment 
(GEWEX)  Workshop  on  Cold-Season/Region 
Hydrometeorology,  Banff,  Alberta,  May  22-26,  1995. 
Summary  report  and  proceedings.  IGPO  publication 
series,  No.15.  Edited  by  T.W.  Krauss  and  T.R.  Car- 
roll,  Ottawa,  Environment  Canada,  International 
GEWEX  Project  Office  (IGPO),  1995,  p.78-82,  7 
refs. 

Snow  hydrology,  Snowmelt,  Seepage,  Frozen  ground 
thermodynamics,  Frost  penetration.  Water  balance, 
Runoff  forecasting 


53-765 

Preferential  water  flow  in  a  frozen  soil — a  two- 
domain  model  approach. 

Stahli,  M.,  Jansson,  P.E.,  Lundin,  L.C.,  International 
Global  Energy  and  Water  Cycle  Experiment 
(GEWEX)  Workshop  on  Cold-Season/Region 
Hydrometeorology,  Banff,  Alberta,  May  22-26,  1995. 
Summary  report  and  proceedings.  IGPO  publication 
series,  No.15.  Edited  by  T.W.  Krauss  and  T.R.  Car- 
roll,  Ottawa,  Environment  Canada,  International 
GEWEX  Project  Office  (IGPO),  1995,  p.83-86,  3 
refs. 

Snow  hydrology,  Snowmelt,  Seepage,  Frozen  ground 
thermodynamics,  Soil  water  migration 

53-766 

Estimation  of  the  changes  in  the  available  soil 
water  storage  over  the  winter. 

Shumova,  N.A.,  International  Global  Energy  and 
Water  Cycle  Experiment  (GEWEX)  Workshop  on 
Cold-Season/Region  Hydrometeorology,  Banff, 
Alberta,  May  22-26,  1995.  Summary  report  and  pro¬ 
ceedings.  IGPO  publication  series,  No.15.  Edited 
by  T.W.  Krauss  and  T.R.  Carroll,  Ottawa,  Environ¬ 
ment  Canada,  International  GEWEX  Project  Office 
(IGPO),  1995,  p.88-92,  2  refs. 

Snowmelt,  Seepage,  Soil  water,  Water  storage,  Water 
retention,  Water  balance,  Runoff  forecasting,  Steppes 

53-767 

Pathways  of  snowmelt  water  at  the  soil  surface 
and  in  the  soil. 

Stadler,  D.,  Wunderli,  H.,  Leuenberger,  J.,  Fliihler, 

H„  International  Global  Energy  and  Water  Cycle 
Experiment  (GEWEX)  Workshop  on  Cold-Season/ 
Region  Hydrometeorology,  Banff,  Alberta,  May  22- 
26,  1995.  Summary  report  and  proceedings.  IGPO 
publication  series,  No.15.  Edited  by  T.W.  Krauss 
and  T.R.  Carroll,  Ottawa,  Environment  Canada,  Inter¬ 
national  GEWEX  Project  Office  (IGPO),  1995,  p.95- 
98,  6  refs. 

Snow  hydrology,  Snowmelt,  Seepage,  Frost  penetra¬ 
tion,  Frozen  ground  thermodynamics.  Runoff  fore¬ 
casting 

53-768 

On  the  role  of  aircraft  in  the  study  of  regional 
evapotranspiration  and  energy  exchange  over 
northern  ecosystems. 

Schuepp,  P.H.,  Kaharabata,  S.,  Abareshi,  B.,  Pelle¬ 
tier,  R.,  MacPherson,  J.I.,  Desjardins,  R.L.,  Interna¬ 
tional  Global  Energy  and  Water  Cycle  Experiment 
(GEWEX)  Workshop  on  Cold-Season/Region 
Hydrometeorology,  Banff,  Alberta,  May  22-26,  1995. 
Summary  report  and  proceedings.  IGPO  publication 
series,  No.15.  Edited  by  T.W.  Krauss  and  T.R.  Car- 
roll,  Ottawa,  Environment  Canada,  International 
GEWEX  Project  Office  (IGPO),  1995,  p.105-109,  11 
refs. 

Aerial  surveys,  Soil  air  interface,  Evapotranspira¬ 
tion,  Heat  flux,  Water  balance 

53-769 

Simulating  the  radiative  energy  balance  associ¬ 
ated  with  snow  and  frozen  soils. 

Flerchinger,  G.N.,  Baker,  J.M..  Spaans,  E.J.A.,  Inter¬ 
national  Global  Energy  and  Water  Cycle  Experiment 
(GEWEX)  Workshop  on  Cold-Season/Region 
Hydrometeorology,  Banff,  Alberta,  May  22-26,  1995. 
Summary  report  and  proceedings.  IGPO  publication 
series,  No.15.  Edited  by  T.W.  Krauss  and  T.R.  Car- 
roll,  Ottawa,  Environment  Canada,  International 
GEWEX  Project  Office  (IGPO),  1995,  p.110-113,  8 
refs. 

Snow  air  interface,  Snow  heat  flux,  Soil  air  inter¬ 
face,  Frozen  ground  thermodynamics,  Heat  balance. 
Computerized  simulation 
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53-770 

Estimation  of  lake  evaporation  by  oxygen-18. 

Saxena,  R.K.,  International  Global  Energy  and  Water 
Cycle  Experiment  (GEWEX)  Workshop  on  Cold-Sea¬ 
son/Region  Hydrometeorology,  Banff,  Alberta,  May 
22-26,  1995.  Summary  report  and  proceedings. 

IGPO  publication  series,  No.  15.  Edited  by  T.W. 
Krauss  and  T.R.  Carroll,  Ottawa,  Environment  Can¬ 
ada,  International  GEWEX  Project  Office  (IGPO), 
1995,  p.114-118,  5  refs. 

Lake  water,  Water  chemistry,  Oxygen  isotopes,  Iso¬ 
tope  analysis,  Evaporation,  Water  balance 

53-771 

Comments  on  the  use  of  isotopic  tracers  in  GCIP- 
LSA-NC  and  MAGS. 

Edwards,  T.W.D.,  Gibson,  J.J.,  International  Global 
Energy  and  Water  Cycle  Experiment  (GEWEX) 
Workshop  on  Cold-Season/Region  Hydrometeorol¬ 
ogy,  Banff,  Alberta,  May  22-26,  1995.  Summary 
report  and  proceedings.  IGPO  publication  series, 

No.  15.  Edited  by  T.W.  Krauss  and  T.R.  Carroll, 
Ottawa,  Environment  Canada,  International  GEWEX 
Project  Office  (IGPO),  1995,  p.120-123,  19  refs. 

Precipitation  (meteorology),  Water  chemistry,  Iso¬ 
tope  analysis,  Water  balance,  Hydrologic  cycle, 
Computerized  simulation 

53-772 

Radiosonde-based  estimates  of  the  boundary-layer 
budgets  of  sensible  and  latent  heat  above  boreal 
forest. 

Barr,  A.G.,  Betts,  A.K.,  MacPherson,  J.I.,  Interna¬ 
tional  Global  Energy  and  Water  Cycle  Experiment 
(GEWEX)  Workshop  on  Cold-Season/Region 
Hydrometeorology,  Banff,  Alberta,  May  22-26,  1995. 
Summary  report  and  proceedings.  IGPO  publication 
series,  No.  15.  Edited  by  T.W.  Krauss  and  T.R.  Car- 
roll,  Ottawa,  Environment  Canada,  International 
GEWEX  Project  Office  (IGPO),  1995,  p.126-129,  4 
refs. 

Taiga,  Forest  canopy,  Atmospheric  boundary  layer, 
Sounding,  Heat  flux,  Heat  balance 

53-773 

Analysis  and  simulation  of  a  winter  storm  in 
Idaho. 

Dawson,  P.,  Johnson,  G.,  Wang,  D.H.,  International 
Global  Energy  and  Water  Cycle  Experiment 
(GEWEX)  Workshop  on  Cold-Season/Region 
Hydrometeorology,  Banff,  Alberta,  May  22-26,  1995. 
Summary  report  and  proceedings.  IGPO  publication 
series,  No.  1 5.  Edited  by  T.W.  Krauss  and  T.R.  Car- 
roll,  Ottawa,  Environment  Canada,  International 
GEWEX  Project  Office  (IGPO),  1995,  p.131-135. 

Snowstorms,  Snowfall,  Snow  cover  distribution, 

Snow  hydrology,  Weather  forecasting,  Long  range 
forecasting,  Computerized  simulation,  United 
States — Idaho 

53-774 

Observations  and  modeling  of  precipitation  sys¬ 
tems  in  the  Black  Hills  of  South  Dakota. 

Orville,  H.D.,  Farley,  R.D.,  Hjelmfelt,  M.R.,  Rife, 
D.L.,  International  Global  Energy  and  Water  Cycle 
Experiment  (GEWEX)  Workshop  on  Cold-Season/ 
Region  Hydrometeorology,  Banff,  Alberta,  May  22- 
26,  1995.  Summary  report  and  proceedings.  IGPO 
publication  series,  No.  15.  Edited  by  T.W.  Krauss 
and  T.R.  Carroll,  Ottawa,  Environment  Canada,  Inter¬ 
national  GEWEX  Project  Office  (IGPO),  1995, 
p.  136-140,  15  refs. 

Precipitation  (meteorology),  Snowfall,  Snowstorms, 
Weather  forecasting,  Long  range  forecasting,  Flood 
forecasting,  Computerized  simulation,  United 
States — South  Dakota — Black  Hills 


53-775 

Improved  satellite  estimates  of  cloud  cover,  radia¬ 
tive  fluxes  and  areal  extent  of  snow  cover  for  use 
in  hydrometeorology  studies. 

Simpson,  J.J.,  International  Global  Energy  and  Water 
Cycle  Experiment  (GEWEX)  Workshop  on  Cold-Sea- 
son/Region  Hydrometeorology,  Banff,  Alberta,  May 
22-26,  1995.  Summary  report  and  proceedings. 

IGPO  publication  series,  No.  15.  Edited  by  T.W. 
Krauss  and  T.R.  Carroll,  Ottawa,  Environment  Can¬ 
ada,  International  GEWEX  Project  Office  (IGPO), 
1995,  p.  1 52-155,  9  refs. 

Snow  cover  distribution.  Snow  cover  effect,  Cloud 
cover,  Terrain  identification,  Heat  flux,  Radiometry, 
Spacebome  photography.  Data  processing,  Image 
processing 

53-776 

Mapping  snow  water  equivalent  and  snow  cover  in 
North  America. 

Carroll,  T.R.,  International  Global  Energy  and  Water 
Cycle  Experiment  (GEWEX)  Workshop  on  Cold-Sea- 
son/Region  Hydrometeorology,  Banff,  Alberta,  May 
22-26,  1995.  Summary  report  and  proceedings. 

IGPO  publication  series,  No.  15.  Edited  by  T.W. 
Krauss  and  T.R.  Carroll,  Ottawa,  Environment  Can¬ 
ada,  International  GEWEX  Project  Office  (IGPO), 
1995,  p.  1 73- 1 76. 

Snow  surveys,  Snow  cover  distribution,  Snow  water 
equivalent,  Mapping,  Spacebome  photography,  Data 
processing 

53-777 

New  cryospheric  data  sets  from  the  former  Soviet 
Union. 

Bedford,  D.P.,  Barry,  R.G.,  International  Global 
Energy  and  Water  Cycle  Experiment  (GEWEX) 
Workshop  on  Cold-Season/Region  Hydrometeorol¬ 
ogy,  Banff,  Alberta,  May  22-26,  1995.  Summary 
report  and  proceedings.  IGPO  publication  series, 

No.  15.  Edited  by  T.W.  Krauss  and  T.R.  Carroll, 
Ottawa,  Environment  Canada,  International  GEWEX 
Project  Office  (IGPO),  1995,  p.179-182,  4  refs. 

Snow  surveys,  Snow  depth,  Snow  cover  distribution, 
Glacier  surveys,  Data  processing,  Russia 

53-778 

Framework  for  orographic  precipitation  analysis. 

Schaake,  J.C.,  Peck,  E.L.,  International  Global 
Energy  and  Water  Cycle  Experiment  (GEWEX) 
Workshop  on  Cold-Season/Region  Hydrometeorol¬ 
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years.  Life-cycle  energy  cost  calculations  indicated  that  deactivating 
a  single-family  dwelling  would  save  between  $3,800  and  $7,300  per 
year,  depending  on  location,  and  that  deactivating  a  barracks  would 
save  between  $  1 7,300  and  $33,400  per  year,  depending  on  location, 
versus  keeping  them  heated.  The  product  of  the  study  was  an  easy- 
to-follow  Handbook  for  Activation  and  Deactivation  of  Buildings. 
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The  development  of  models  to  predict  mobility  over  snow-covered 
terrains  relies  on  a  thorough  understanding  of  the  reaction  of  a  snow 
mass  to  a  vehicle  load.  Field  experiments  analyzing  snow  deforma¬ 
tion  under  vehicles  presented  questions  regarding  the  extent  of  lat¬ 
eral  deformation  beneath  a  track  or  wheel  and  the  cause  of  lateral 
deformation.  Thus,  experiments  to  examine  the  deformation  of 
snow  under  a  vertically  loaded  plate  were  performed  in  the  labora¬ 
tory.  The  experiments  show  that  there  is  often  very  little  lateral 
movement  of  the  snow  even  though  the  vertical  deformation  extends 
beyond  the  boundaries  of  the  plate,  giving  the  appearance  of  lateral 
deformation.  The  existence  of  any  lateral  deformation  is  limited  and 
is  dependent  on  the  snow  density,  aging,  and  possibly  the  load  rate. 
Lateral  expansion  did  not  occur  in  snow  with  densities  less  than  0.25 
g/cc.  Also,  dependent  upon  the  degree  of  particle  disturbance,  aging 
of  as  little  as  2  hours  can  cause  what  appears  to  be  lateral  displace¬ 
ment,  but  is  more  likely  the  particles  acting  as  a  bonded  mass  instead 
of  as  individuals. 
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The  ability  to  model  ice-covered  channels  has  been  added  to  the 
Hydrologic  Engineering  Centers  River  Analysis  System  (HEC- 
RAS).  The  ice  cover  thickness  and  hydraulic  roughness  can  be 
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ice  information  editor  or  can  be  entered  for  a  number  of  cross  sec¬ 


tions  using  a  table.  Results  can  be  viewed  in  tabular  or  graphical 
form.  Graphical  output  includes  cross  section  plots,  profile  plots, 
and  perspective  plots  displaying  the  ice  cover  extent  and  thickness. 

In  addition,  profile  plots  of  other  ice  information,  such  as  thickness 
and  volume,  can  be  readily  displayed. 
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Capillary  barriers  are  placed  between  the  water  table  and  the  freez¬ 
ing  front  in  soils  to  potentially  reduce/prevent  frost  heave  above  the 
barrier  by  restricting  water  flow  to  the  freezing  front.  Research  about 
the  use  of  geosynthetic  capillary  barriers  in  pavements  so  that  fine¬ 
grained  soils  might  be  allowed  in  the  structural  section  is  now  being 
conducted.  Geotextiles  and  geocomposites  were  placed  in  frost-sus¬ 


ceptible  soil  that  was  frozen  at  conditions  representative  of  those  in 
the  field.  Results  indicate  that  geotextiles  as  received  from  the  man¬ 
ufacturer  were  effective  capillary  barriers,  but  they  were  markedly 
less  effective  after  they  are  moistened  and  have  soil  fines  in  them. 
Moistened  geocomposites  containing  soil  fines  were  more  effective 
capillary  barriers  than  moistened  geotextiles  for  the  soil  and  condi¬ 
tions  tested. 
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Breakup  ice  jams  commonly  form  at  locations  where  the  river  slope 
changes  from  steep  to  mild,  such  as  river-reservoir  confluence  areas. 
Several  mechanisms  favor  the  formation  of  ice  jams  at  these  loca¬ 
tions,  including  hydraulic  (e.g.,  changes  in  discharge  and  stage  may 
result  in  breakup  of  the  ice  cover  on  the  river  hut  not  on  the  reser¬ 
voir).  In  some  cases,  frazil  ice  deposition  results  in  thicker  ice  at  the 
confluence  than  in  the  river  upstream,  thus  providing  increased  resis¬ 
tance  to  the  breakup  and  transport  of  ice  through  the  confluence  area. 
The  Aroostook  River  at  Fort  Fairfield,  ME,  provides  an  example  of 
this  situadon.  Breakup  ice  jams  that  form  at  the  confluence  of  the 
river  and  the  pool  formed  by  Tinker  Dam  have  caused  severe  flood¬ 
ing  in  Fort  Fairfield.  The  present  analysis  addresses  two  possible 
causes  of  ice  thickening  at  the  confluence:  shoving  during  initial  ice- 
cover  formation  and  frazil  deposition  after  initial  ice-cover  forma¬ 
tion.  The  location  and  thickness  of  frazil  ice  deposits  has  tradition¬ 
ally  been  predicted  using  a  critical  velocity  criterion.  However,  in  a 
number  of  locations,  including  the  Aroostook  River,  field  data  indi¬ 
cate  that  this  criterion  is  inadequate.  Recently  developed  frazil  trans¬ 
port  theory  shows  promise  as  a  more  accurate  predictor  of  frazil 
deposition. 
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kaido  Development  Bureau  Technical  Research  Meet¬ 
ing.  Presentation  summaries),  1995(Pub.  Feb.  96), 
39(1),  p.27-32,  In  Japanese.  3  refs. 

Snow  melting,  Artificial  melting,  Snow  removal,  Hot 
springs,  Water  pipes,  Heat  pipes,  Road  maintenance, 
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Frost  heave,  Frost  resistance,  Frost  forecasting,  Fro¬ 
zen  ground  strength,  Road  maintenance,  Japan — 
Hokkaido 
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tation  summaries),  1995(Pub.  Feb.  96),  39(1),  p.lll- 
116,  In  Japanese.  3  refs. 
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Frost  action,  Frost  resistance,  Ocean  environments 
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Abe,  R.,  Ogasawara,  A.,  Yoshino,  M.,  Hokkaido 
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gaiyoshu  (Hokkaido  Development  Bureau  Technical 
Research  Meeting.  Presentation  summaries), 
1995(Pub.  Feb.  96),  39(1),  p.117-120,  In  Japanese.  5 
refs. 
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Frost  resistance,  Freeze  thaw  tests,  Subgrade  mainte¬ 
nance,  Trafficability,  Road  maintenance 
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How  facilities  should  be  to  accommodate  the  eld¬ 
erly  and  disabled  in  the  north  (part  2).  [Hokkoku 
ni  okeru  koreisha,  shintai  shogaisha  no  riyo  o 
koryo  shita  shisetsu  no  arikata  ni  tsuite  (sono  2)] 

Yamaga,  T.,  Nakayama,  M.,  Hokkaido  kaihatsukyoku 
gijutsu  kenkyu  happyokai  happyo  gaiyoshu  (Hok¬ 
kaido  Development  Bureau  Technical  Research  Meet¬ 
ing.  Presentation  summaries),  1995(Pub.  Feb.  96), 
39(1),  p.201-204,  In  Japanese. 

Houses,  Residential  buildings,  Cold  weather  con¬ 
struction,  Human  factors  engineering,  Health, 
Regional  planning,  Japan 

53-1365 

Studies  on  snowplows — studies  on  improving  snow 
removal  efficiency  at  designated  sites.  [Josetsu 
kikai  ni  kansuru  chosa — tokutei  kasho  josetsu  no 
koritsuka  ni  kansuru  chosa) 

Hokkaido  Development  Bureau,  Hokkaido  kaihatsu¬ 
kyoku  gijutsu  kenkyu  happyokai  happyo  gaiyoshu 
(Hokkaido  Development  Bureau  Technical  Research 
Meeting.  Presentation  summaries),  1995(Pub.  Feb. 
96),  39(1),  p.221-240,  In  Japanese. 

Motor  vehicles,  Tires,  Snow  removal  equipment, 

Road  maintenance 

53-1366 

Tests  on  the  development  of  shear  pinless  devices 
for  snowplows.  [Sunopurau  shapinresu  sochi  no 
kaihatsu  ni  kansuru  chosa  shiken] 

Oki,  T.,  Usami,  H.,  Hokkaido  kaihatsukyoku  gijutsu 
kenkyu  happyokai  happyo  gaiyoshu  (Hokkaido  Devel¬ 
opment  Bureau  Technical  Research  Meeting.  Presen¬ 
tation  summaries),  1995(Pub.  Feb.  96),  39(1),  p.243- 
248,  In  Japanese. 

Motor  vehicles,  Snow  removal  equipment,  Road 
maintenance 


53-1367 

Tests  on  surface  components  of  snow  removal 
drains — development  of  machinery  to  clear  away 
blockages.  [Ryusetsuko  no  menteki  seibi  ni  kan¬ 
suru  chosa  shiken — heisoku  kaijo  kikai  no 
kaihatsu] 

Ueno,  H.,  Satou,  S.,  Hokkaido  kaihatsukyoku  gijutsu 
kenkyu  happyokai  happyo  gaiyoshu  (Hokkaido  Devel¬ 
opment  Bureau  Technical  Research  Meeting.  Presen¬ 
tation  summaries),  1995(Pub.  Feb.  96),  39(1),  p.249- 
254, In  Japanese. 

Snow  removal,  Snow  removal  equipment,  Drains, 
Water  pipes,  Channels  (waterways),  Road  mainte¬ 
nance 

53-1368 

Tests  on  detecting  cavities  beneath  the  pavement. 
[Romen-ka  kudo  tansa  ni  kansuru  chosa  shiken] 

Endoh,  Y.,  Ishizuka,  Y.,  Tanizaki,  T.,  Hokkaido 
kaihatsukyoku  gijutsu  kenkyu  happyokai  happyo 
gaiyoshu  (Hokkaido  Development  Bureau  Technical 
Research  Meeting.  Presentation  summaries), 
1995(Pub.  Feb.  96),  39(1),  p.255-260,  In  Japanese. 

Pavements,  Thaw  weakening,  Subsurface  investiga¬ 
tions,  Road  maintenance 

53-1369 

Snow  countermeasures  in  the  Soya  region— snow 
shelter  at  Esan  on  National  Highway  238  (part 
one).  [Soya  chiho  no  bosetsu  taisaku — ippan 
kokudo  238-go  Esan-hen  pakingu  sheruta  ni  tsuite 
(dai  ichi  ho)] 

Takeda,  Y„  Keage,  K.,  Kondou,  K.,  Hokkaido  kaihat¬ 
sukyoku  gijutsu  kenkyu  happyokai  happyo  gaiyoshu 
(Hokkaido  Development  Bureau  Technical  Research 
Meeting.  Presentation  summaries),  1995(Pub.  Feb. 
96),  39(2),  p.S7-60,  In  Japanese.  2  refs. 

Blowing  snow,  Snowdrifts,  Snowsheds,  Safety,  High¬ 
way  planning.  Road  maintenance,  Japan — Hokkaido 

53-1370 

Development  of  intelligent  delineator  systems. 
(Interijento  derinieta  shisutemu  no  kaihatsu  ni 
tsuite] 

Fukuzawa,  Y.,  Kajiya,  Y.,  Hokkaido  kaihatsukyoku 
gijutsu  kenkyu  happyokai  happyo  gaiyoshu  (Hok¬ 
kaido  Development  Bureau  Technical  Research  Meet¬ 
ing.  Presentation  summaries),  1995(Pub.  Feb.  96), 
39(2),  p.61-68,  In  Japanese.  2  refs. 

Blowing  snow,  Visibility,  Safety,  Warning  systems, 
Road  maintenance,  Japan — Hokkaido 

53-1371 

Evaluation  of  winter  road  surfaces  based  on  the 
new  road  surface  classification.  [Shin  romen  bun- 
rui  ni  motozuku  toki  romen  no  hyoka  ni  tsuite] 

Matsuzawa,  M.,  Kajiya,  Y.,  Takagi,  H.,  Hokkaido 
kaihatsukyoku  gijutsu  kenkyu  happyokai  happyo 
gaiyoshu  (Hokkaido  Development  Bureau  Technical 
Research  Meeting.  Presentation  summaries), 
1995(Pub.  Feb.  96),  39(2),  p.69-76,  In  Japanese.  2 
refs. 

Road  icing,  Skid  resistance,  Snow  removal,  Weather 
forecasting,  Safety,  Highway  planning,  Road  mainte¬ 
nance,  Japan — Hokkaido 

53-1372 

Sliding  coefficients  on  an  icy  road.  (Ippan  doro  no 
seppyo  romen  ni  okeru  suberi  masatsu  keisu  ni 
tsuite] 

Mima,  H.,  Takagi,  H.,  Tsutae,  A.,  Hokkaido  kaihat¬ 
sukyoku  gijutsu  kenkyu  happyokai  happyo  gaiyoshu 
(Hokkaido  Development  Bureau  Technical  Research 
Meeting.  Presentation  summaries),  1995(Pub.  Feb. 
96),  39(2),  p.77-84,  In  Japanese.  1  ref. 

Road  icing,  Tires,  Rubber  ice  friction,  Rubber  snow 
friction,  Skid  resistance,  Safety,  Road  maintenance, 
Japan — Hokkaido 
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53-1373 

Analysis  of  winter  skid  accidents  In  Hokkaido 
with  the  popularization  of  studless  tires.  [Sutad- 
doresu-ka  ni  okeru  Hokkaido  no  toki  surippu  jiko 
no  bunseki] 

Nagai,  T.,  Takagi,  H.,  Onuma,  H.,  Hokkaido  kaihat¬ 
sukyoku  gijutsu  kenkyu  happyokai  happyo  gaiyoshu 
(Hokkaido  Development  Bureau  Technical  Research 
Meeting.  Presentation  summaries),  1995(Pub.  Feb. 
96),  39(2),  p.85-92,  In  Japanese.  2  refs. 

Road  icing,  Tires,  Rubber  ice  friction,  Rubber  snow 
friction,  Skid  resistance,  Accidents,  Safety,  Highway 
planning,  Road  maintenance,  Japan — Hokkaido 

53-1374 

Pedestrian  slip  and  fall  accidents  on  icy  roads 
subject  to  extreme  slipperiness — report  from  fire 
department  responses.  [Hijo-ni  suberi  yasui 
toketsu  romen  ni  okeru  hokosha  no  tento  jiko  nf 
tsuite — shobokyoku  ni  okeru  kyukyu  katsudo  kara 
no  hokoku] 

Nihonyanagi,  M.,  Kawaguchi,  M.,  Hokkaido  kaihat¬ 
sukyoku  gijutsu  kenkyu  happyokai  happyo  gaiyoshu 
(Hokkaido  Development  Bureau  Technical  Research 
Meeting.  Presentation  summaries).  1995(Pub.  Feb. 
96),  39(2),  p.93-98,  In  Japanese.  3  refs. 

Road  icing,  Skid  resistance,  Accidents,  Human  fac¬ 
tors  engineering,  Health,  Safety,  Road  maintenance, 
Japan — Hokkaido 

53-1375 

Test  pavements  as  countermeasures  for  icy 
roads — results  for  1994.  [Toketsu  romen  taisaku 
shiken  hoso— Heisei  6  nendo  chosa  kekka] 

Katayama,  K.,  Ito,  H.,  Hokkaido  kaihatsukyoku 
gijutsu  kenkyu  happyokai  happyo  gaiyoshu  (Hok¬ 
kaido  Development  Bureau  Technical  Research  Meet¬ 
ing.  Presentation  summaries),  1995(Pub.  Feb.  96), 
39(2),  p.99-106,  In  Japanese. 

Road  icing,  Pavements,  Rubber  snow  friction,  Rub¬ 
ber  ice  friction,  Skid  resistance,  Safety,  Urban  plan¬ 
ning,  Road  maintenance,  Japan — Hokkaido 

53-1376 

Road  icing  countermeasures  in  the  Hokkaido 
Development  Bureau.  [Hokkaido  Kaihatsukyoku 
ni  okeru  toketsu  romen  taisaku  ni  tsuite] 

Kawamura,  K.,  Takagi,  H.,  Onuma,  H„  Hokkaido 
kaihatsukyoku  gijutsu  kenkyu  happyokai  happyo 
gaiyoshu  (Hokkaido  Development  Bureau  Technical 
Research  Meeting.  Presentation  summaries), 
1995(Pub.  Feb.  96),  39(2),  p.107-1 12,  In  Japanese.  2 
refs. 

Road  icing,  Chemical  ice  prevention,  Salting,  Sand¬ 
ing,  Snow  removal,  Road  maintenance,  Japan — Hok¬ 
kaido 

53-1377 

Winter  road  countermeasures  using  the  spreading 
of  anti-icing  chemicals.  [Toketsu  boshizai  shimi- 
dashi  koho  ni  yoru  toki  romen  taisaku) 

Kanou,  H.,  Iwakura,  M.,  Mimura,  K.,  Hokkaido 
kaihatsukyoku  gijutsu  kenkyu  happyokai  happyo 
gaiyoshu  (Hokkaido  Development  Bureau  Technical 
Research  Meeting.  Presentation  summaries), 

1995(Pub.  Feb.  96),  39(2),  p.  11 3- 11 8,  In  Japanese.  1 
ref. 

Road  icing,  Chemical  ice  prevention,  Salting,  Road 
maintenance,  Japan — Hokkaido 

53-1378 

Construction  design  and  maintenance  of  the  Shun- 
gaku  Bridge  deck.  [Shungakkyo  jobu  kasetsu  koji 
no  shiko  keikaku  to  kanri  ni  tsuite) 

Yano,  S.,  Ono,  T„  Nakajima,  S.,  Hokkaido  kaihatsu¬ 
kyoku  gijutsu  kenkyu  happyokai  happyo  gaiyoshu 
(Hokkaido  Development  Bureau  Technical  Research 
Meeting.  Presentation  summaries),  1995(Pub.  Feb. 

96),  39(2),  p.275-282,  In  Japanese.  4  refs. 

Bridges,  Cold  weather  construction,  Snow  loads, 

Snow  removal,  Road  maintenance,  Japan — Hokkaido 


53-1379 

Development  of  a  snowmelt  and  flood  forecasting 
system — results  of  re-analysis  of  the  Toyohira 
River  drainage  basin.  [Yusetsu  kozui  yosoku  shis- 
utemu  no  kaihatsu  ni  tsuite — -Toyohira-gawa 
ryuiki  de  no  saigen  kaiseki  kekka  ni  tsuite) 

Tanise,  A.,  Takei,  M.,  Suzuki,  T.,  Hokkaido  kaihatsu¬ 
kyoku  gijutsu  kenkyu  happyokai  happyo  gaiyoshu 
(Hokkaido  Development  Bureau  Technical  Research 
Meeting.  Presentation  summaries),  1995(Pub.  Feb. 
96),  39(3),  p.57-62,  In  Japanese.  3  refs. 

River  basins,  Snow  hydrology,  Snowmelt,  Runoff 
forecasting,  Flood  forecasting,  Mathematical  mod¬ 
els,  Japan — Hokkaido 

53-1380 

Study  on  improving  the  accuracy  of  winter  flow 
observations.  [Toki  kansoku  ryuryo  no  seido  kojo 
ni  kansuru  ikkosatsu] 

Yamashita,  S.,  Hokkaido  kaihatsukyoku  gijutsu  ken¬ 
kyu  happyokai  happyo  gaiyoshu  (Hokkaido  Develop¬ 
ment  Bureau  Technical  Research  Meeting. 
Presentation  summaries).  1995(Pub.  Feb.  96),  39(3), 
p.63-68,  In  Japanese.  5  refs. 

River  ice,  Ice  water  interface,  Ice  cover  effect,  River 
flow,  Flow  rate,  Flow  measurement,  Mathematical 
models,  Statistical  analysis,  Japan — Hokkaido 

53-1381 

Development  of  equipment  and  methods  to  test 
the  durability  of  rock  materials.  [Ganseki  zairyo 
no  taikyusei  shikenki  to  shikenho  no  kaihatsu] 

Onodera,  Y.,  Hideshima,  Y.,  Ota,  H.,  Hokkaido 
kaihatsukyoku  gijutsu  kenkyu  happyokai  happyo 
gaiyoshu  (Hokkaido  Development  Bureau  Technical 
Research  Meeting.  Presentation  summaries). 
1995(Pub.  Feb.  96),  39(3),  p.205-210,  In  Japanese.  6 
refs. 

Earth  dams.  Rock  fills,  Concrete  durability,  Frost 
resistance,  Freeze  thaw  tests,  Japan — Hokkaido 

53-1382 

Meeting  the  challenge  of  size  and  diversity. 

Boissoneault,  M„  Avalanche  review,  Autumn  1998, 
17(1),  p.1,4-5. 

Avalanches,  Avalanche  tracks,  Avalanche  forecast¬ 
ing,  Avalanche  triggering,  Accidents,  Safety,  Road 
maintenance,  Highway  planning,  Canada — British 
Columbia 

53-1383 

Recycled  powder  and  other  types  of  near-surface 
faceting. 

Birkeland,  K.W.,  Avalanche  review.  Autumn  1998, 
17(1),  p.6-7,  12  refs. 

Snow  crystal  structure,  Snow  recrystallization,  Meta¬ 
morphism  (snow),  Snow  surface,  Snow  cover  stabil¬ 
ity,  Avalanche  forecasting 

53-1384 

Artificial  melting  of  snow  and  ice  at  the  water 
intakes  of  the  Misaki  Drainage  Facility.  |Misaki 
haisui  kijo  shusuiko  no  seppyo  yukai  taisaku] 

Yoshizawa,  J.,  Takeda,  S.,  Karino,  S.,  Hokkaido 
kaihatsukyoku  gijutsu  kenkyu  happyokai  happyo 
gaiyoshu  (Hokkaido  Development  Bureau  Technical 
Research  Meeting.  Presentation  summaries), 

1995(Pub.  Feb.  96),  39(4),  p.75-80,  In  Japanese. 
Drains,  Drainage,  Water  intakes,  Artificial  melting, 
Snow  removal,  Ice  prevention,  Ice  removal,  Japan — 
Hokkaido 

53-1385 

Operation  of  an  ice  control  breakwater  at  the 
Saroma  Lagoon  fishing  port — ice  boom  method. 
[Saroma-ko  gyoko  bohatei  (bohyo)  no  shiko  ni 
tsuite — ice  boom  koho) 

Oda,  K.,  Toyama,  T.,  Kaizu,  H.,  Hokkaido  kaihatsu¬ 
kyoku  gijutsu  kenkyu  happyokai  happyo  gaiyoshu 
(Hokkaido  Development  Bureau  Technical  Research 
Meeting.  Presentation  summaries),  1995(Pub.  Feb. 

96),  39(4),  p.26I-266,  In  Japanese.  2  refs. 

Ports,  Ice  control,  Ice  booms,  Japan — Hokkaido 


53-1386 

Snow  metamorphisms.  [Les  metamorphoses  de  la 
neige) 

Sergent,  C.,  Neige  el  avalanches,  Sep.  1998,  No.83, 
p.1-10,32,  In  French  with  English  summary. 
Metamorphism  (snow),  Snow  cover  structure,  Snow 
stratigraphy,  Snow  crystal  structure,  Snow  water  con¬ 
tent,  Snow  cover  stability,  Avalanche  forecasting 

53-1387 

Free  remarks  on  avalanches.  [Libres  propos  sur 
les  avalanches] 

Zuanon,  J.P.,  Neige  et  avalanches,  Sep.  1998,  No.83, 
p.l  1-13,32,  In  French  with  English  summary. 
Avalanches,  Avalanche  forecasting,  Accidents, 

Safety,  France 

53-1388 

Snow  coverage  and  climate  variations.  [Enneige- 
ment  et  variations  du  ciimat] 

Martin,  E„  Neige  et  avalanches,  Sep.  1998,  No.83, 
p.  14-1 7,32,  In  French  with  English  summary. 

Snow  cover  distribution,  Snowfall,  Snow  line,  Glo¬ 
bal  warming,  France — Alps 

53-1389 

Legal  responsibility  on  ski  runs:  the  legal  mark¬ 
ers  are  unclear.  [Responsabilites  sur  les  pistes  de 
ski:  un  balisage  Itgislatif  fncertain] 

Grogniet,  A.,  Neige  et  avalanches,  Sep.  1998,  No.83, 
p.18-19,32,  In  French  with  English  summary. 
Avalanches,  Accidents,  Safety,  Legislation,  France 

53-1390 

Study  of  the  behaviour  of  a  snow  layer  deposited 
on  the  pavement.  [£tude  du  comportement  de  la 
neige  sur  une  chaussie] 

Borel,  S.,  Neige  et  avalanches.  Sep.  1998,  No.83, 
p.20-23,32,  In  French  with  English  summary. 
Snowfall,  Weather  forecasting,  Safety,  Road  mainte¬ 
nance 

53-1391 

Avalanche  triggering  techniques  used  for  road 
protection  in  the  USA.  [La  protection  des  routes 
contre  les  avalanches  aux  USA| 

Meffre,  J.F.,  Neige  et  avalanches,  Sep.  1998,  No.83, 
p.24-27,32,  In  French  with  English  summary. 
Avalanche  triggering,  Blasting,  Safety,  Road  mainte¬ 
nance,  Cost  analysis,  United  States— -California, 
United  States — Nevada 

53-1392 

Ice  thrust  in  reservoirs. 

Carter,  D.,  Sodhi,  D.S.,  Stander,  E.,  Caron,  0., 

Quach,  T.,  MP  5251,  Journal  of  cold  regions  engi¬ 
neering,  Dec.  1998,  12(4),  p.169-183,  24  refs. 
Reservoirs,  Ice  mechanics,  Ice  solid  interface,  Dams, 
Ice  floes,  Ice  push,  Static  loads,  Stress  concentra¬ 
tion,  Cracking  (fracturing),  Compressive  properties, 
Mechanical  tests,  Mathematical  models 
A  three-year  program  was  undertaken  to  measure  the  magnitude  of 
static  ice  forces  in  four  reservoirs  located  in  central  and  northern 
Quebec.  These  static  forces  may  be  generated  by  a  temperature 
change  or  may  arise  from  such  other  mechanisms  as  water  level  vari¬ 
ations,  wind,  and  current  drag  force.  Field  observations  have 
revealed  two  important  facts:  ice  covers  have  circumferential  cracks 
caused  either  by  water  level  variations  or  thermal  contraction;  and 
the  static  ice  forces  are,  in  some  instances,  sufficient  to  trigger  an 
instability  of  the  broken  ice  covers  by  buckling.  Noting  that  an  ice 
cover  cannot  transmit  a  force  to  a  structure  larger  than  its  own  resis¬ 
tance,  an  upper  bound  for  static  forces  was  derived  by  determining 
the  in-plane  compression  force  at  which  a  fragmented  ice  cover  col¬ 
lapses.  Empirical  formulas  are  presented  for  three  typical  structure 
shapes:  retaining  walls,  sluice  gates,  and  piers.  These  formulas  cor¬ 
relate  well  with  the  field  data  collected  from  the  four  dam  sites,  and 
suggest  that  the  maximum  ice  thrust  may  simply  be  defined  as  a 
function  of  ice  thickness  and  contact  geometry. 

53-1393 

Longitudinal  dispersion  in  ice-covered  rivers. 

Beltaos,  S.,  Journal  of  cold  regions  engineering, 

Dec.  1998,  12(4),  p.184-201,  27  refs.  For  another 
version  see  49-2371. 

River  flow,  River  ice,  Advection,  Shear  flow,  Disper¬ 
sions,  Water  pollution,  Turbulent  diffusion,  Ice  cover 
effect,  Mathematical  models,  Mechanical  tests 
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Structural  ice  control  alternatives  for  middle  Mis¬ 
sissippi  River. 

Tuthill,  A.M.,  Mamone,  A.C.,  MP  5252,  Journal  of 
cold  regions  engineering,  Dec.  1998,  12(4),  p.202- 
220,  15  refs. 

River  flow,  River  ice,  Ice  water  interface,  Ice  jams, 
Frazil  ice,  Ice  conditions,  Profiles,  Ice  control,  Ice 
booms,  Hydraulic  structures,  Computerized  simula¬ 
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Ground-penetrating  radar  was  used  to  profile  the  depth  to  perma¬ 
frost,  to  groundwater  beneath  permafrost,  and  to  bedrock  within  per¬ 
mafrost  in  alluvial  sediments  of  interior  Alaska.  Well  log  data  were 
used  to  aid  the  interpretations  and  to  calculate  dielectric  permittivi¬ 
ties  for  frozen  and  unfrozen  materials.  Interfaces  between  unfrozen 
and  frozen  sediments  above  permafrost  were  best  resolved  with 
wavelet  bandwidths  centered  at  and  above  1 00  MHz.  The  resolution 
also  required  consideration  of  antenna  configuration,  season,  and 
surface  conditions.  Depths  to  subpermafrost  groundwater  were  pro¬ 
filed  where  it  was  in  continuous  contact  with  the  bottom  of  the  per¬ 
mafrost,  except  near  transitions  to  unfrozen  zones,  where  the  contact 
appeared  to  dip  steeply.  The  complexity  of  the  responses  to  intraper¬ 
mafrost  bedrock,  detected  at  a  maximum  depth  of  47  m,  appears  to 
distinguish  these  events  from  those  of  subpermafrost  saturated  sedi¬ 
ments.  The  relative  dielectric  permittivity  ranged  between  4.4  and 
8.3  for  the  permafrost,  and  between  12  and  45  for  partially  to  fully 
saturated,  unfrozen  silts  and  sands.  Scattering  losses  are  evident 
from  intrapeimafrost  diffractions  and  from  the  improved  penetration 
achieved  by  lowering  the  midhand  radar  frequency  from  100  to  50 
MHz. 
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Sampling  trace-level  organic  solutes  with  poly¬ 
meric  tubing:  Part  I.  static  studies. 
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Twenty  polymeric  tubings  were  filled  with  a  test  solution  containing 
eight  organic  solutes.  The  test  solutions  were  monitored  for  losses, 
indicating  that  sorption  had  occurred,  and  for  signs  that  leaching  of 
organic  constituents  had  occurred.  The  tubings  tested  included 
seven  flexible  products  and  eight  fluoropolymers.  Among  the  rigid 
tubings  tested,  three  fluoropolymers  (fluorinated  ethylene  propylene 
[FEP],  FEP-lined  polyethylene,  polyvinylidene  fluoride)  were  the 
least  sorptive  tubings.  However,  even  these  tubings  readily  sorbed 
some  of  the  analytes.  Among  the  flexible  tubings  tested,  a  fiuo- 
roelastomcr  tubing  and  a  tubing  made  of  a  copolymer  of  vinyiidene 
fluoride  and  hexafluoropropylene  were  the  least  sorptive.  Several  of 
the  tubings  tested  leached  constituents  into  the  test  solution.  The 
polyurethane,  polyamide,  flexible  polyvinyl  chloride  (PVC),  polyes¬ 
ter-lined  PVC,  and  silicone-modified  thermoplastic  elastomer  tub- 
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ings  were  found  to  leach  the  most  constituents.  The  authors  were 
unable  to  detect  any  constituents  leaching  from  the  polyethylene  tub¬ 
ings,  the  rigid  fluoropolymer  tubings,  and  one  of  the  plasticized 
polypropylene  tubings. 
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Sampling  trace-level  organic  solutes  with  poly¬ 
meric  tubing:  Part  2.  dynamic  studies. 

Parker,  L.V.,  Ranney,  T.A.,  MP  5259,  Ground  water 
monitoring  review,  1998,  Winter,  p.  148-155,  12  refs. 
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sile  properties,  Sampling,  Classifications 
This  is  the  second  part  of  a  study  conducted  to  determine  whether 
polymeric  sampling  tubing  can  affect  organic  analyte  concentrations 
during  a  sampling  event.  The  authors  looked  for  sorption  and  des¬ 
orption  of  trichloroethylene  (TCE)  and  leaching  of  organic  constitu¬ 
ents  in  water  pumped  through  five  types  of  polymeric  tubing.  The 
materials  tested  were  a  rigid  fluoropolymer,  a  flexible  fluoropolymer, 
low-density  polyethylene  (LDPE),  and  two  plasticized  polypropy¬ 
lene  tubings.  The  effects  of  tubing  length  and  flow  rate  were  exam¬ 
ined.  The  least  soiptive  tubings,  both  initially  and  at  equilibrium, 
were  the  fluoropolymers.  In  some  instances  the  LDPE  tubing  had  lit¬ 
tle  effect  on  TCE  concentrations.  This  was  when  a  slow  flow  rate 
was  used  to  sample  relatively  shallow  wells  (50  feet  or  less)  or  when 
a  faster  flow  rate  (1  L/min)  was  used  to  sample  wells  that  are  less 
than  500  feet.  Further  testing  is  recommended  using  more  sorptive 
analytes.  High  performance  liquid  chromatography  did  not  detect 
any  constituents  leaching  from  any  of  the  tubings  used  in  these  stud¬ 
ies,  even  when  a  slow  flow  rate  was  used.  However,  desorption  of 
sorbed  analytes  is  a  concern  for  all  the  tubings  tested,  including  the 
rigid  fluoropolymer. 
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Comparison  of  fiberglass  and  other  polymeric  well 
casings:  Part  II.  sorption  and  leaching  of  trace- 
level  organics. 

Ranney,  T.A.,  Parker,  L.V.,  MP  5260,  Ground  water 
monitoring  review,  1998,  Spring,  p.107-1 12,  16  refs. 
Ground  water,  Sampling,  Water  pollution,  Hydrocar¬ 
bons,  Well  casings,  Polymers,  Hydrocarbons,  Leach¬ 
ing,  Absorption,  Degradation,  Chemical  composition, 
Classifications 

This  paper  contains  the  results  of  a  laboratory  study  that  was 
designed  to  compare  sorption  of  low  concentrations  of  1 1  organic 
solutes  by  six  polymeric  materials  (acrylonitrile  butadiene  styrene 
[ABS],  fluorinated  ethylene  propylene  [FEB],  fiberglass-reinforced 
epoxy  [FRE]  and  fiberglass-reinforced  plastic  [FRP],  polyvinyl 
chloride  [PVC],  and  polytctrafluoroethylene  [PTFE]).  During  this 
six-week  study,  ABS  sorbed  analytes  much  more  rapidly  and  to  a 
greater  extent  than  did  the  other  materials,  and  PVC  and  FRE  sorbed 
analytes  more  slowly  and  to  a  lesser  extent  than  the  other  materials 
tested.  As  the  study  progressed,  an  increasing  number  of  spurious 
peaks  were  found  in  the  high  performance  liquid  chromatography 
chromatograms  of  some  samples,  indicating  that  leaching  of  some 
constituents  had  occurred.  By  the  end  of  the  study,  there  were  1 1 
additional  peaks  in  the  ABS  samples,  five  in  the  FRP  samples,  and 
one  in  the  FRE  samples.  Analysis  by  purge  and  trap  gas  chromatog¬ 
raphy/mass  spectrometry  ofthose  samples  and  ofwell  water  samples 
that  were  exposed  to  the  casings  for  500  hours  revealed  the  identity 
of  some  of  the  leached  constituents:  acrylonitrile  and  styrene  (com¬ 
ponents  of  ABS),  chloroform  and  ethylbenzene  (an  intermediate  in 
the  production  of  styrene)  from  the  ABS  pipe,  and  toluene,  1,1,1- 
trichloroethane,  and  ethylbenzene  from  the  FRP  casing. 
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casings:  Part  III.  sorption  and  leaching  of  trace- 
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Ranney,  T.A.,  Parker,  L.V.,  MP  5261,  Ground  water 
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This  series  of  experiments  was  initiated  to  determine  the  overall  suit¬ 
ability  of  three  alternative  polymeric  well  casing  materials  (fluori¬ 
nated  ethylene  propylene  [FEP],  fiberglass-reinforced  epoxy  [FRE], 
and  fiberglass-reinforced  plastic  [FRP]  for  use  in  ground  water  mon¬ 
itoring  wells  and  to  compare  these  materials  with  polyvinyl  chloride 
(PVC)  and  polytetrafluoroethylcne  (PTFE)  well  casings.  This  paper 
focuses  on  sorption  and  leaching  of  metals.  Generally,  the  fiberglass 
materials  leached  more  metal  contaminants  than  PVC,  FEP,  and 
PTFE.  However,  with  one  exception  (Pb  leaching  from  FRP), 
leached  concentrations  were  below  maximum  allowable  limits  set  by 
the  U.S.  Environmental  Protection  Agency  for  drinking  water.  With 
respect  to  sorption,  none  of  the  polymers  sorbed  the  anions  tested, 
but  all  of  them  sorbed  one  or  more  of  the  cations  tested.  FEP  and 
PTFE  were  much  less  sorptive  than  the  other  materials. 
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Electric  vehicle  traction  and  rolling  resistance  in 
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Low  rolling  resistance  tires  help  optimize  the  economy  of  electric 
vehicle  (EV)  operation.  Five  types  of  EV  tires  were  evaluated  under 
cold  weather  conditions  and  compared  with  traditional  winter  tires  in 
terms  of  traction  and  rolling  resistance.  Other  contributions  to  vehi¬ 
cle  resistance  (brake  drag,  wheel  bearing  resistance,  driveline  resis¬ 
tance,  and  air  drag)  were  also  measured  and  used  to  estimate  changes 
in  total  vehicle  resistance  and  associated  changes  in  range  with  tem¬ 
perature.  At  low  speeds,  tire  rolling  resistance  is  the  primary  contri¬ 
bution  to  increased  vehicle  resistance  at  cold  temperatures,  with 
snow  tires  having  both  higher  resistance  and  a  stronger  dependence 
on  temperature  than  low  rolling  resistance  tires.  Lowering  tire  pres¬ 
sure  increases  both  resistance  and  temperature  dependence  for  most 
tires  but  also  improves  traction  and  therefore  may  serve  as  a  tempo¬ 
rary  safety  measure  in  winter  conditions. 
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A  new  mathematical  solution  to  the  problem  of  water  flow  through 
snow  is  presented  and  its  implementation  in  a  snowmelt  model, 
SNAP,  is  discussed.  An  analytical  solution  for  vertical  water  flow 
through  homogeneous  snow  is  developed  and  formulae  that  allow 
the  solution  to  accommodate  time-vaiying  surface  input  from  rain  or 
snowmelt  arc  derived.  This  facilitates  use  of  the  technique  in  a  com¬ 
puter  snowmelt  model.  Because  the  new  technique  requires  no 
matrix  computation,  it  is  sufficiently  computationally  efficient  to  be 
a  candidate  for  use  in  watershed-scale,  distributed  forecasting  sys¬ 
tems.  Because  it  is  a  physically-based  model  that  takes  into  account 
the  effect  of  the  snow  itself  on  the  timing  and  magnitude  of  outflow, 
the  model  allows  more  accurate  prediction  of  the  magnitude  and  tim¬ 
ing  of  snowmelt  than  in  currently  employed  operational  models. 
Results  of  the  new  model  agree  well  with  previous  theoretical  solu¬ 
tions  and  with  field  measurements  of  melt  and  rain-on-snow  events 
in  a  seasonal  snow  pack. 

53-1808 
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Cold  Regions  Research  and  Engineering  Labora¬ 
tory.  Report,  Aug.  1998,  32p.,  ADA-354  017,  20 
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Soil  pollution,  United  States— Alaska— Fort  Richard¬ 
son,  United  States — Alaska — Eagle  River  Flats 

The  Eagle  River  Flats  impact  area  is  a  Ft.  Richardson  Superfund  site. 
It  is  a  salt  marsh  that  is  contaminated  with  white  phosphorus,  and 
remediation  of  sediments  in  permanently  ponded  areas  may  require 
dredging.  A  remotely  piloted  dredging  system  was  designed,  con¬ 
structed,  and  deployed  at  the  Flats  as  part  of  the  overall  site  remedia¬ 
tion  feasibility  study.  Experience  gained  over  two  years  of 
engineering  study  and  contract  operation  indicates  that,  although 
feasible  and  effective,  this  alternative  is  slow,  difficult  and  very 
expensive. 
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Determination  of  nitroaromatic,  nitramine,  and 
nitrate  ester  explosives  in  water  using  SPE  and 
GC-ECD:  comparison  with  HPLC. 
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Cold  Regions  Research  and  Engineering  Labora¬ 
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An  analytical  method  for  the  determination  of  nitroaromatic,  nitra¬ 
mine,  and  nitrate  ester  explosives  and  co-contaminants  in  water  was 
developed  based  on  SPE  (solid-phase  extraction)  and  GC-ECD  (gas 
chromatograph-electron  capture  detector).  Water  samples  are  pre¬ 
concentrated  using  either  cartridge  or  membrane  SPE  followed  by 
elution  with  acetonitrile.  The  acetonitrile  extract  is  compatible  with 
both  liquid  and  gas  chromatography,  allowing  direct  comparison  of 
concentration  estimates  obtained  by  different  methods  of  determina¬ 
tion.  Quantitative  GC  analyses  were  obtained  by  using  deactivated 
direct-injection-port  liners,  short  wide-bore  capillary  columns,  and 
high  linear  carrier  gas  velocities.  Recoveries  from  spiked  samples 
were  90%  or  greater  for  each  of  the  nitroaromatics  and  nitrate  esters, 
and  greater  than  70%  for  nitramines  and  amino-nitrotoluencs.  Esti¬ 
mates  of  analyte  concentrations  in  well-water  extracts  from  military 
sites  in  the  United  States  and  Canada  analyzed  by  GC-ECD  and  the 
standard  HPLC  (high  performance  liquid  chromatography)  method 
showed  good  agreement  for  the  analytes  most  frequently  detected 
(HMX  [octahydro-l,3,5,7-tetranitro-l,3,5,7-tetrazocine],  RDX 
[hexahydro-l,3,5-trinitro-l,3,5-triazine],  TNT  [2,4,6-trinitrotolu¬ 
ene],  and  TNB  [1,3,5-trinitrobenzene]).  The  GC  method  provides 
lower  method  detection  limits  for  most  analytes  than  HPLC,  but 
accurate  calibration  is  more  difficult.  The  ultraviolet  detector  used 
for  the  HPLC  analysis  has  much  greater  linear  range  than  the  ECD 
used  for  GC  analysis.  The  GC  instrumentation  requires  more  care 
than  the  LC:  the  injection  port  liner  must  be  changed  frequently  to 
maintain  accurate  determination  of  the  nitramines.  Because  the  sam¬ 
ple  preparation  technique  yields  extracts  that  arc  compatible  with 
both  GC  and  HPLC  analysis,  confirmation  of  analyte  presence  can 
be  obtained  based  on  different  physical  properties. 
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DYE-2,  a  Distant  Early  Warning  station,  is  located  on  the  Greenland 
ice  cap  approximately  along  the  Arctic  Circle,  470  km  from  the  west 
coast.  The  viscous  nature  of  the  material  on  which  the  structure  is 
grounded  made  periodic  monitoring  and  maintenance  of  the  support¬ 
ing  structure  necessary.  This  report  analyzes  the  stresses  developed 
within  the  structure  from  the  last  major  maintenance  operation,  a  64 
m  sideways  move  in  1982  to  a  new  foundation,  to  the  final  set  of 
stress  measurements  taken  at  the  abandoned  site  in  1988.  Conclu¬ 
sions  drawn  from  these  measurements  and  the  subsequent  analysis 
were  that  the  building  system  was  continuing  to  tilt  in  one  direction 
because  of  differential  footing  settlement  caused  by  changing  foot¬ 
ing  conditions,  and  high  structural  stresses  would  make  it  unsafe  for 
reoccupation  after  Dec.  1988  unless  emergency  maintenance  was 
performed.  The  U.S.  Air  Force  officially  abandoned  the  site  in  Aug. 

1 988  as  a  result  of  this  analysis. 
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Geological  and  geophysical  Investigations  of  the 
hydrogeology  of  Fort  Wainwright,  Alaska.  Part 
II:  North-central  cantonment  area. 

Lawson,  D.E.,  et  al,  CR  98-06,  U.S.  Army  Cold 
Regions  Research  and  Engineering  Laboratory. 

Report,  Aug.  1998,  66p.,  ADA-355  283,  23  refs.  For 
part  1  see  51-512. 

Hydrogeology,  Ground  water,  Discontinuous  perma¬ 
frost,  Seepage,  Radio  echo  soundings,  Permafrost 
distribution,  United  States — Alaska — Fort  Wain¬ 
wright,  United  States — Alaska — Chena  River 
Ongoing  investigations  of  the  permafrost  and  ground  water  condi¬ 
tions  in  the  north-central  area  of  the  Fort  Wainwright,  AK,  canton¬ 
ment,  north  of  the  Chena  River,  show  the  hydrogeology  of  the  site  to 
be  extremely  complex.  Permafrost,  being  impermeable  and  discon¬ 
tinuous,  controls  the  distribution  and  dimensions  of  ground  water 
aquifers  to  a  great  degree.  Aquifers  are  above,  below,  and  adjacent  to 
permafrost,  and  in  some  locations  are  within  unfrozen  zones  sur¬ 
rounded  by  it.  This  complexity  makes  it  difficult  to  predict  the  direc¬ 
tion  and  velocity  of  ground  water  flow,  as  well  as  its  seasonal  and 
annual  variability.  Data  have  been  obtained  from  ground-penetrat¬ 
ing  radar  surveys,  borehole  logs,  and  ground  water  instruments. 
They  have  then  been  combined  with  interpretations  of  aerial  photo¬ 
graphs  and  ground  observations  to  delineate  the  permafrost  and  aqui¬ 
fer  distribution.  They  have  also  been  used  to  develop  conceptual 
hydrogeological  models  of  the  area.  This  information  is  necessary  to 
remediate  ground  water  contamination,  while  furthering  the  basic 
understanding  of  aquifer  distribution  and  ground  water  flow  in  dis¬ 
continuous  permafrost  terrain. 
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Investigations  of  plastic  composite  materials  for 
highway  safety  structures. 

Dutta,  P.K.,  CR  98-07,  U.S.  Army  Cold  Regions 
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This  report  presents  a  basic  overview  and  assessment  of  different 
concepts  and  technologies  of  using  polymer  composites  in  structures 
generally  used  for  highway  safety.  The  structural  systems  included  a 
highway  barrier  guardrail  with  its  posts  and  blockouts,  sign  posts, 
concrete  reinforcing  rebars,  breakaway  couplers,  and  crushable  plas¬ 
tic  cushions  to  protect  errant  drivers  from  roadside  sign  and  utility 
posts,  and  small  trees.  The  composites  included  fiber  reinforced 
plastics  (FRP)  in  laminated  and  bar  forms,  and  commercially  avail¬ 
able  recycled  and  reconstituted  structural  plastic  composites.  Com¬ 
mercially  available  FRP  composites,  recycled  plastic  composites, 
and  several  conceptual  designs  and  prototype  components  were 
assessed  and  tested.  The  results  showed  many  potential  advantages 
of  using  composites  in  almost  alt  the  structures  considered,  but  one- 
to-one  replacement  of  conventional  materials  was  not  always  found 
attractive.  For  deriving  maximum  benefits  from  fiber  composites, 
the  basic  performance  of  the  given  structures  should  be  reassessed 
and  then  composites  should  be  designed  at  the  materials  level  using 
innovative  fiber  architecture  and  appropriate  manufacturing  technol¬ 
ogies  that  can  meet  those  performance  requirements. 

53-1814 

Remediation  of  wastewater  by  land  treatment: 
consideration  of  soil  temperatures  in  winter. 

Peck,  L.,  CR  98-08,  U.S.  Army  Cold  Regions 
Research  and  Engineering  Laboratory.  Report,  Aug. 
1998,  18p„  ADA-353  412,  23  refs. 
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The  impact  of  the  winter  environment  on  land  treatment  of  wastewa¬ 
ter  bas  been  investigated  in  tetms  of  predicted  winter-long  soil  tem¬ 
perature  histories  and  depths  of  frost  penetration  that  were  obtained 
from  numerical  modeling  of  heat  transfer  and  phase  change  in  sandy 
soil.  Severity  of  the  winter,  soil  porosity,  and  soil  moisture  content 
are  varied  to  determine  the  depth-dependent  changes  in  soil  tempera¬ 
ture  that  result.  The  impact  of  wintertime  soil  temperatures  on  nitri¬ 
fication  and  denitrification  is  presented  in  terms  of  thickness  and 
persistence  of  a  soil  layer  cold  enough  to  severely  inhibit  microbial 
activity.  The  model  WASTEN  is  used  to  predict  concentrations  of 
ammonium  and  nitrate  in  soil  at  the  end  of  a  remediation  cycle. 
Rates  of  nitrification  and  denitrification  are  varied  to  be  consistent 
with  decreasing  microbial  activity  as  soil  cools.  Depending  on  soil 
temperature  and  thickness  of  the  cold  soil  layer,  peak  concentrations 
of  ammonium  and  nitrate  remaining  in  the  soil  can  be  as  much  as  40- 
100%  greaterthan  under  warm  soil  conditions. 

53-1815 

Soil-vapor  versus  discrete  soil  sample  measure¬ 
ments  for  VOCs  in  the  near-surface  vadose  zone: 
feasibility  study. 

Hewitt,  A.D.,  SR  98-07,  U.S.  Army  Cold  Regions 
Research  and  Engineering  Laboratory.  Special 
report.  June  1998,  9p„  ADA-351  051,  24  refs. 
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Soil  vapor  samples  were  taken  from  1  m  beneath  the  ground  surface 
at  16  different  locations.  Measured  trichloroethene  (TCE)  in  these 
samples  was  compared  to  that  obtained  for  a  collocated  sample  of  the 
soil  matrix.  The  linear  slope  (0.806)  and  strong  correlation 
(r2=0.950)  obtained  for  this  comparison  of  soil  vapor  (mg  TCE/L)  to 
soil  mass  (mg  TCE/kg)  concentrations  are  in  good  agreement  with 
recent  theoretical  and  empirical  models  for  this  volatile  organic  com¬ 
pound  (VOC)  in  a  low  organic  carbon  soil  matrix.  This  strong  rela¬ 
tionship  suggests  that  active  soil-vapor  measurements  could  be  used 
as  an  alternative  to  collecting  and  analyzing  discrete  soil  samples  for 
establishing  both  the  presence  and  concentration  of  VOCs  during 
site  characterization  and  monitoring.  The  techniques  and  instru¬ 
ments  described  here  are  robust,  simple  to  use,  and  designed  to 
enhance  the  reliability  of  soil-gas  surveys  to  characterize  vadose 
zone  VOC  contamination. 
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Site  characterization  for  explosives  contamination 
at  a  military  firing  range  impact  area. 

Jenkins,  T.F.,  et  al,  SR  98-09,  U.S.  Army  Cold 
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cial  report,  Aug.  1998,  40p.,  ADA-353  433,  19  refs. 
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A  study  was  conducted  at  the  inland  firing  ranges  at  Fort  Ord  to 
determine  the  current  levels  of  explosives  residues  and  to  recom¬ 
mend  appropriate  future  site  characterization  techniques.  A  set  of 
280  soil  samples  was  collected  on  the  basis  of  the  locations  of  cutrent 
and  former  targets,  and  included  an  area  away  from  specific  targets 
and  a  background  area,  not  affected  by  local  detonations.  HMX  was 
the  explosives  residue  present  at  the  highest  concentration.  Much 
lower  concentrations  of  RDX,  TNT,  and  two  isomers  of  aminodini- 
trotoluene  were  also  detected.  Explosives  residues  were  largely  con¬ 
fined  to  surface  soils  near  tank  targets.  A  major  problem  for  site 
characterization  was  found  to  be  the  large  spatial  heterogeneity 
present.  Composite  samples  very  effectively  provided  representa¬ 
tive  samples  for  5x5  m  size  grids.  A  colorimetric  on-site  method 
gave  reliable  results  for  HMX,  relative  to  S  W846  Method  8330.  No 
currently  available  on-site  method  for  RDX  was  found  to  be  ade¬ 
quate  in  the  presence  of  much  higher  concentrations  of  HMX. 
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ICETHK  user's  manual:  version  1. 

Tuthill,  A.M.,  Wuebben,  J.L.,  Gagnon,  J.J.,  SR  98- 
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This  report  describes  the  ICETHK  computer  model  that  is  used  in 
conjunction  with  the  HEC-2  backwater  model  to  simulate  equilib¬ 
rium  ice  jam  profiles.  The  ICETHK  model  fulfills  an  important  need 
in  studies  that  require  the  calculan'on  of  ice-jam-affected  stage.  This 
report  presents  thetheoty  and  limitations  of  ICETHK  and  serves  as  a 
user's  manual,  and  concludes  with  a  discussion  of  river  ice  modeling 
using  ICETHK. 
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Ground  freezing  effects  on  soil  erosion  of  Army 
training  lands.  Part  2:  overwinter  changes  to 
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Washington. 
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Two  areas  were  monitored  at  the  Yakima  Training  Center  in  central 
Washington  to  measure  changes  in  Ml  A2  Abrams  tank-rut  surface 
geometry,  and  in-  and  out-of-rut  saturated  hydraulic  conductivity 
(Kfs),  soil  penetration  resistance  (SPR),  and  bulk  density  over  the 
1995-96  winter.  Profile  meter  data  show  that  rut  cross-sectional  pro¬ 
files  smoothed  significantly  and  that  turning  ruts  did  so  more  than 
straight  ruts.  Rut  edges  were  zones  of  erosion  and  sidewall  bases 
were  zones  of  deposition.  KfS  values  were  similar  in  and  out  of  nits 
formed  on  soil  with  0-5%  water  by  volume,  but  were  lower  in  ruts 
formed  on  soil  with  about  1 5%  water.  Mean  SPR  was  similar  in  and 
out  of  ruts  from  0-  to  5-cm  depth,  increased  to  2  MPa  outside  ruts  and 
4  MPa  inside  ruts  at  10-  to  15-cm  depth,  and  decreased  by  10-38% 
outside  nits  and  by  39-48%  inside  ruts  at  the  30-cm  depth.  Soil  bulk 
density  was  simitar  in  and  out  of  nits  from  0-  to  2.5-cm  depth,  and 
below  2.5  cm  it  was  generally  higher  in  ruts  formed  on  moist  soil, 
with  highest  values  between  10-  and  20-cm  depth.  Conversely,  den¬ 
sity  in  ruts  formed  on  dry  soil  was  similar  to  out-of-rut  density  at  alt 
depths.  This  information  is  important  for  determining  impacts  of 
tank  ruts  on  water  infiltration  and  soil  erosion,  and  for  modifying  the 
Revised  Universal  Soil  Loss  Equation  and  the  Water  Erosion  Predic¬ 
tion  Project  models  to  more  accurately  predict  soil  losses  on  Army 
training  lands. 
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Sea  ice  effects  on  the  sensitivity  of  the  thermoha¬ 
line  circulation. 

Lohmann,  G„  Gerdes,  R.,  Journal  of  climate,  Nov. 
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thickens  when  tidal  waters  flow  over  the  previously  flooded,  now  fro¬ 
zen,  surface.  The  ice  appears  to  be  well  bonded  to  the  underlying 
sediment. 
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Grody,  N.C.,  Basist,  A.N.,  Eastern  Snow  Confer¬ 
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Local  and  regional  estimation  of  snow  using  SNO- 
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One  aspect  of  snow  research  is  concerned  with  understanding  the 
spatial  distribution  of  snow.  Snow  distribution  includes  the  influence 
of  locational  attributes  such  as  latitude,  longitude,  elevation  and  can¬ 
opy  cover.  The  1990  snow  data  from  six  USDA  Soil  Conservation 
Service  Snow  Telemetry  (SNOTEL)  sites  on  the  Mogollon  Rim  of 
Arizona  provide  an  oppottune  case  study  of  snow  distribution  as  a 
function  of  locational  attributes.  Study  results  show  that  percent  can¬ 
opy  cover  effectively  describes  tbe  variation  between  the  study  sites 
and  a  derived  regional  average.  Canopy  cover  is  included  in  a  Ioca- 
tionally  adjusted  spatial  snow  cover  model,  which  provides  strong 
predictive  estimates  of  snow  cover  as  shown  by  concurrently  col¬ 
lected  snow  course  data. 
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ings,  1994,  51st,  p.83-88,  5  refs. 

Snow  surveys,  Snowfall,  Snow  depth,  Weather  obser¬ 
vations,  Meteorological  data,  Data  processing, 

Weather  forecasting,  Statistical  analysis,  United 
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Case  study  of  Great  Lakes  aggregate  effects  on 
lake-effect  snow  in  Michigan. 
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ence.  Proceedings,  1994,  51st,  p.97-104,  12  refs. 
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Brammer,  D.D.,  Brown,  V.A.,  Houck,  R.E.,  Kendall, 
C.,  McDonnell,  J.J.,  Titus,  A.C.,  Eastern  Snow  Con¬ 
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Experiments  were  conducted  near  the  laboratory,  where  shallow 
trays  or  inverted  containers  containing  nitroaromatic  compounds  as 
vapor  sources  were  placed  in  contact  with  the  surface  prior  to  snow¬ 
fall.  Snow  was  allowed  to  accumulate  over  the  sources,  and  the  tem¬ 
perature  profile  within  the  adjacent  snow  and  soil  was  recorded. 
After  several  days  snow  blocks  were  collected  at  5  cm  intervals 
above  the  trays.  Snow  densities,  particle  sizes,  and  grain  character 
were  determined  on  site.  Nitroaromatic  compounds  in  the  meltwater 
were  determined  in  the  laboratory  by  liquid  chromatography.  Their 
concentrations  were  examined  with  respect  to  temperature  gradient, 
snow  density,  and  grain  size  distribution  and  found  to  vaty  systemati¬ 
cally  with  distance  from  the  source.  None  of  the  specimens  analyzed 
contained  the  equivalent  of  a  monolayer  of  compound  based  on  the 
estimated  specific  surface  of  the  snow.  The  front  of  instrumental 
detection  of  nitroaromatics  was  a  function  of  the  vapor  pressure  of 
the  particular  source  compound;  DNT  permeated  about  1  cm/day  in 
“dry"  snow. 
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Surface  hoarfrost  measurement  and  climatology. 

Ryerson,  C.C.,  Claffey,  K.J.,  Lemieux,  G.E.,  MP 
5277,  Eastern  Snow  Conference.  Proceedings,  1994, 
51st,  p.121-130,  8  refs. 

Hoarfrost,  Glaze,  Ice  accretion,  Ice  detection,  Ice 
forecasting,  Frost  forecasting,  Warning  systems 
Surface  hoarfrost  modifies  snowpacks  and  reduces  travel  safety,  and 
it  is  neither  measured  nor  forecast  by  weather  services.  The  objec¬ 
tives  of  the  authors  are  to  show  the  reliability  of  hoarfrost  measure¬ 
ments  made  with  an  ice  detector  and  to  simulate  hoarfrost  events. 
During  evaluation  of  a  Rosemount  glaze  ice  detector,  they  found  that 
it  reliably  indicated  hoarfrost  accretion.  The  ice  detector  probe's  fre¬ 
quency  was  compared  to  the  accreted  frost  weight  on  vertically  and 
horizontally  oriented  metal  test  plates  on  22  mornings.  Ice  detector 
probe  frequency  drop  and  plate  frost  weight  correlated  with  R2>0.6. 
The  ice  detector  probe's  vertical  axis  indicated  the  onset  of  frost 
accretion  on  vertical  surfaces  well,  but  horizontal  surfaces  typically 
began  to  frost  a  few  hours  earlier.  Weather  conditions  at  the  onset 
and  cessation  of  frost  events  were  used  to  develop  a  rule-based  fore¬ 
cast  technique  that  successfully  predicted  most  frost  events  observed 
by  the  ice  detector. 

53-1968 

Temporal  and  spatial  variability  of  winter  ther¬ 
mal  background  scenes. 

Peck,  L.,  MP  5278,  Eastern  Snow  Conference.  Pro¬ 
ceedings,  1994,  51st,  p.  1 3 1-141,  11  refs. 
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This  paper  contrasts  three  winter  backgrounds  at  a  northern  New 
England  site  in  terms  of  surface  temperature  range,  rate  of  tempera¬ 
ture  change,  and  spatial  homogeneity.  Ground  cover  surface  temper¬ 
atures  usually  are  expressed  as  averages  over  several  hours  or  days, 
which  makes  seasonal  differences  in  thermal  radiance  apparent  but 
obscures  shorter-term  variations  that  affect  energy  exchanges  and 
infrared  sensor  systems.  For  this  study,  surface  temperatures  of  the 
three  winter  ground  covets  are  determined  at  half-hour  intervals. 
The  early  winter  background  is  a  uniform  grass  cover  following  the 
end  of  the  growing  season.  By  late  winter  this  has  become  a  hetero¬ 
geneous  ground  cover  of  thatch,  new-growth  grass,  and  exposed  soil, 
which  is  a  dynamic  thermal  background  with  strong  daytime/night¬ 
time  differences.  The  midwinter  snow  cover  is  a  stable  thermal 
background  because  of  its  typically  low  rates  of  temperature  change 
and  low  thermal  radiance.  It  is  shown  that  these  three  backgrounds 
produce  distinctly  different  responses  by  passive  infrared  thermal 


devices  (PIRs)  that  are  sensitive  to  the  spatial  variability  of  changes 
(both  magnitude  and  rate  of  change)  in  thermal  radiance  from  the 
area  being  viewed.  It  is  proposed  that  a  PIR  could  be  used  to  deter¬ 
mine  remotely  the  nature  of  the  ground  cover  (grass,  snow,  grass- 
thatch-soil)  and  particularly  to  detect  early  and  late  winter  transient 
snow  covers. 
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Measurement  and  data  analysis  of  weather  and 
avalanche  records:  recent  directions  and  perspec¬ 
tives  with  case  studies. 
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-  Statistical  analysis 

Records  of  avalanche  occurrence  and  control  efforts  have  tradition¬ 
ally  been  correlated  to  snow  and  weather  observations  from  local 
study  plots.  Recent  attempts  to  rank  or  score  the  sensitivity  of  vari¬ 
ous  study  plot  and  meteorological  observations  to  avalanche  activity 
are  reviewed  with  discussion  on  the  utility  of  different  methods  of 
analysis.  The  discussion  is  expanded  by  showing  examples  using 
decision-tree  methodology  on  data  from  a  site  under  a  maritime  cli¬ 
mate  regime.  It  is  shown  that  characterization  of  avalanche  activity 
does  not  seem  to  affect  the  ranking  of  important  variables,  but  it  is 
important  to  overall  classification  accuracy.  The  rank  order  of  the 
five  primary  variables  was:  new  snow  (24  hr)  depth,  snow  water 
equivalent  of  the  storm  snow,  storm  total  snow  depth,  average  wind 
speed  and  total  snow  depth.  The  probability  of  correct  classification 
was  much  higher  for  the  maximum  size  class,  compared  with  the 
total  number  of  avalanche  releases. 

53-1970 

Reduction  of  winter  driving  hazards:  a  review  of 
research  and  development  in  Ontario. 

Perchanok,  M.S.,  Eastern  Snow  Conference.  Pro¬ 
ceedings,  1994,  51st,  p.151-156,  19  refs. 

Road  icing,  Ice  detection,  Snowdrifts,  Blowing  snow, 
Snow  fences,  Snow  hedges,  Salting,  Sanding,  Chemi¬ 
cal  ice  prevention,  Snow  removal,  Highway  plan¬ 
ning,  Road  maintenance.  Cost  analysis,  Canada — 
Ontario 

53-1971 

Papers. 

International  Symposium  on  Snow  and  Avalanches. 
Chamonix  Mont-Bianc,  France,  May  26-30,  1997, 
McClung,  D.M.,  ed,  Annals  of  glaciology,  1998, 
Vol.26,  394p.,  Refs,  passim.  For  individual  papers 
see  53-1972  through  53-2041. 

Snow  cover  structure,  Snow  stratigraphy,  Snow  den¬ 
sity,  Snow  strength,  Snow  cover  stability,  Snow  air 
interface,  Blowing  snow,  Snowdrifts,  Snow  erosion, 
Wind  erosion.  Avalanche  mechanics,  Avalanche  mod¬ 
eling,  Avalanche  forecasting 

53-1972 

Mechanical  and  structural  properties  of  weak 
snow  layers  measured  in  situ. 

Fohn,  P.M.B.,  Camponovo,  C.,  Kriisi,  G.,  Annals  of 
glaciology,  1998,  Vol.26,  International  Symposium 
on  Snow  and  Avalanches,  Chamonix  Mont-Blanc, 
France,  May  26-30,  1997.  Papers.  Edited  by  D.M. 
McClung,  et  al,  p.1-6,  23  refs. 

Snow  cover  structure,  Snow  stratigraphy,  Depth  hoar, 
Snow  strength,  Snow  cover  stability,  Snow  slides, 
Avalanche  forecasting 

53-1973 

Field  observation  and  modelling  of  weak-layer 
evolution. 

Fierz,  C.,  Annals  of  glaciology.  1998,  Vol.26,  Inter¬ 
national  Symposium  on  Snow  and  Avalanches,  Cha¬ 
monix  Mont-Blanc,  France,  May  26-30,  1997. 

Papers.  Edited  by  D.M,  McClung,  et  al,  p.7-13,  12 
refs. 

Snow  cover  structure,  Snow  stratigraphy,  Metamor¬ 
phism  (snow),  Snow  strength,  Snow  cover  stability, 
Avalanche  forecasting 

53-1974 

Dependence  of  new-snow  density  on  slope  angle. 

Endo,  Y.,  Kominami,  Y,,  Niwano,  S.,  Annals  of  glaci¬ 
ology,  1998,  Vol.26,  International  Symposium  on 
Snow  and  Avalanches,  Chamonix  Mont-Blanc, 

France,  May  26-30,  1997.  Papers.  Edited  by  D.M. 
McClung,  et  al,  p.  14-18,  6  refs. 

Snow  depth,  Snow  accumulation,  Snow  density, 

Slope  processes,  Snow  compression,  Snow  cover  sta¬ 
bility,  Avalanche  forecasting 


53-1975 

Snow-creep  forces  on  masts. 

Larsen,  J.O.,  Annals  of  glaciology,  1998,  Vol.26, 
International  Symposium  on  Snow  and  Avalanches, 
Chamonix  Mont-Blanc,  France,  May  26-30,  1997. 
Papers.  Edited  by  D.M.  McClung,  et  al,  p.  19-21 ,  5 
refs. 

Power  line  supports,  Towers,  Power  line  icing,  Snow 
creep,  Snow  slides,  Snow  loads 

53-1976 

Daytime  preservation  of  surface-hoar  crystals. 

Hachikubo,  A.,  Akitaya,  E.,  Annals  of  glaciology, 
1998,  Vol.26,  International  Symposium  on  Snow  and 
Avalanches,  Chamonix  Mont-Blanc,  France,  May  26- 
30,  1997.  Papers.  Edited  by  D.M.  McClung,  et  al, 
p.22-26,  9  refs. 

Snow  surface,  Snow  air  interface,  Snow  crystal 
growth,  Hoarfrost,  Snow  stratigraphy,  Depth  hoar, 
Snow  strength,  Snow  cover  stability,  Snow  slides, 
Avalanche  forecasting 

53-1977 

Measurement  of  snow-hardness  distribution. 

Takeuchi,  Y.,  Nohguchi,  Y.,  Kawashima,  K.,  Izumi, 
K.,  Annals  of  glaciology,  1998,  Vol.26,  International 
Symposium  on  Snow  and  Avalanches,  Chamonix 
Mont-Blanc,  France,  May  26-30,  1997.  Papers. 
Edited  by  D.M.  McClung,  et  al,  p.27-30,  5  refs. 

Snow  cover  structure,  Snow  stratigraphy,  Snow  hard¬ 
ness,  Snow  density,  Snow  strength,  Snow  survey 
tools.  Snow  samplers 

53-1978 

Tentative  investigations  on  surface  hoar  in  moun¬ 
tain  forests. 

H6ller,  P.,  Annals  of  glaciology,  1998,  Vol.26,  Inter¬ 
national  Symposium  on  Snow  and  Avalanches,  Cha¬ 
monix  Mont-Blanc,  France,  May  26-30,  1997. 

Papers.  Edited  by  D.M.  McClung,  et  al,  p.31-34,  12 
refs. 

Forest  land,  Forest  lines,  Snow  air  interface,  Snow 
heat  flux,  Snow  surface.  Snow  cover  structure,  Snow 
stratigraphy.  Hoarfrost,  Depth  hoar,  Snow  cover  sta¬ 
bility,  Snow  slides,  Avalanche  formation,  Avalanche 
forecasting,  Austria 

53-1979 

Energy  balance  and  formation  of  sun  crust  in 
snow. 

Ozeki,  T.,  Akitaya,  E.,  Annals  of  glaciology,  1998, 
Vol.26,  International  Symposium  on  Snow  and  Ava¬ 
lanches,  Chamonix  Mont-Blanc,  France,  May  26-30, 

1997.  Papers.  Edited  by  D.M.  McClung,  et  al,  p.35- 
38,  8  refs. 

Snow  surface,  Snow  air  interface,  Snow  heat  flux, 
Snow  crust 

53-1980 

Modelling  of  the  densificaiton  of  polar  firn:  char¬ 
acterization  of  the  snow-firn  transition. 

Amaud,  L.,  Lipenkov,  V.IA.,  Bamola,  J.M.,  Gay,  M., 
Duval,  P.,  Annals  of  glaciology,  1998,  Vol.26,  Inter¬ 
national  Symposium  on  Snow  and  Avalanches,  Cha¬ 
monix  Mont-Blanc,  France,  May  26-30,  1997. 

Papers.  Edited  by  D.M.  McClung,  et  ai,  p.39-44,  30 
refs. 

Ice  sheets,  Snow  compression,  Firn  stratification, 
Snow  ice  interface,  Ice  sintering,  Glacier  ice,  Ice 
density 

53-1981 

Modelling  the  change  in  structure  and  mechani¬ 
cal  properties  in  dry-snow  densification  to  ice. 

Golubev,  V.N.,  Frolov,  A.D.,  Annals  of  glaciology, 

1998,  Vol.26,  International  Symposium  on  Snow  and 
Avalanches,  Chamonix  Mont-Bianc,  France,  May  26- 
30,  1997.  Papers.  Edited  by  D.M.  McClung,  et  al, 
p.45-50,  10  refs. 

Snow  cover  structure,  Snow  strength,  Snow  elastic¬ 
ity,  Snow  compression,  Snow  density,  Snow  ice 
interface,  Ice  formation,  Mathematical  models 


98 


CRREL  BIBLIOGRAPHY 


53-1982 

Preliminary  numerical  investigation  of  the  micro¬ 
mechanics  of  snow  compaction. 

Johnson,  J.B.,  MP  5280,  Annals  of  glaciology,  1998, 
Vol.26,  International  Symposium  on  Snow  and  Ava¬ 
lanches,  Chamonix  Mont-Blanc,  France,  May  26-30, 

1997.  Papers,  Edited  by  D.M,  McClung,  et  al,  p.5 1- 
54,  15  refs. 

Snow  cover  structure,  Microstructure,  Snow  density, 
Snow  strength,  Snow  elasticity,  Snow  plasticity, 

Snow  deformation,  Snow  creep,  Snow  compaction, 
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A  dynamic  finite-element  computer  program  was  used  to  examine 
the  evolution  of  microstructure  and  its  effect  on  continuum-scale 
deformation  for  the  constant-speed  uniaxial-strain  compaction  of  an 
aggregate  of  roughly  spherical  elastic-plastic  particles.  Simulation 
results  are  used  to  explain  some  micromechanical  aspects  of  snow 
compaction.  Different  compaction  rates  were  used  to  examine  the 
limits  of  quasi-static  response  and  the  effects  of  inertial  stresses. 
Four  stages  of  microstructurally  controlled  compaction  were 
observed  for  quasi-static  loading:  particle  re-atTangement,  elastic 
deformation  and  two  stages  of  plastic  deformation.  Observed  pres¬ 
sure-density  profiles  for  polar  snow  exhibit  the  same  features  of  criti¬ 
cal  density  and  changes  in  the  pressure-density  ratio  as  found  in  the 
simulation  and  consist  of  four  compaction  stages:  particle  re¬ 
arrangement  and  three  stages  of  creep  particle  deformation  each  fol¬ 
lowing  a  critical  density.  Shear  stresses  appear  to  enhance  the  com¬ 
paction  during  the  stage  III  creep  deformation  of  snow. 
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A  new  constant-speed  penetrometer  for  field  and  laboratory  mea¬ 
surements  has  been  developed.  The  initially  independent  work  of 
SFIS  AR  and  CRREL  has  been  brought  together,  and  a  portable  field 
device  is  now  in  an  advanced  stage  of  testing.  The  new  penetrometer 
has  high  rigidity  and  a  high-resolution  large  dynamic  range  force 
sensor.  It  uses  a  much  smaller  sensing  head  (5  mm)  than  previous 
designs  and  has  a  constant-speed  drive.  With  this  construction,  the 
penetration  resistance  of  very  fine  layers  and  the  influence  of  the 
bonding  strength  between  snow  grains  can  be  more  accurately  deter¬ 
mined  than  is  possible  with  the  rammsonde  or  Pandalp.  Artificial 
foam  layers  as  thin  as  2  mm  and  thin  layers  in  snow  have  been 
detected  by  the  penetrometer.  Thin  snow  layers  detected  from  pene¬ 
tration-resistance  profiles  have  been  correlated  to  fine  layering  as 
determined  from  plane-section  microphotographs  of  samples  taken 
adjacent  to  the  profile.  The  instrument's  measurements  are  highly 
repeatable  and  the  lack  of  subjective  decisions  when  operating  the 
penetrometer  makes  the  penetration  resistance  a  quantitative  mea¬ 
sure  of  snow  stratigraphy. 
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In  a  recent  paper  (Sturm  et  al„  1995),  a  global  seasonal  snow-cover 
classification  system  was  developed  with  each  class  defined  by  snow 
properties  like  grain-size  and  type.  Here,  characteristic  bulk  density 
vs  time  curves  are  assigned  to  three  classes  using  snow-couree  data 
from  Alaskan  and  Canadian  sites.  Within  each  class,  curves  have 
similar  slopes  and  intercepts  but  between  classes  they  are  different. 
The  relationship  between  slope,  intercept  and  snow  rheology  has 
been  investigated  using  a  finite-difference  model  in  which  snow  lay¬ 
ers  are  assumed  to  behave  as  viscous  fluids.  Using  observed  slopes, 
the  density-dependent  compactive  viscosity  of  each  class  has  been 
determined.  These  are  consistent  with  published  values.  Results 
indicate  that  load  and  load  histoty  are  less  important  to  the  compac¬ 
tion  behavior  than  grain  and  bond  characteristics,  snow  temperature 
and  wetness.  The  study  suggests  that  differences  in  compaction 
behavior  arise  primarily  from  differences  in  rheology,  the  result  of 
climatically  controlled  differences  in  the  character  of  the  snow.  This 
finding  explains  why  regional  snow  densities  have  been  successfully 
predicted  from  air  temperature  and  wind  speed  alone,  without  con¬ 
sidering  snow  depth. 
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During  the  construction  phase  of  the  Pegasus  runway  on  the 
McMurdo  Ice  Shelf,  relatively  large  amounts  of  snow  and  ice  were 
cleared  to  meet  basic  grade  requirements  for  the  runway  surface.  A 
considerable  amount  of  material  remains  adjacent  to  the  runway  in 
two  nonh-soutb  extending  mounds  (berms).  The  runway  was  origi¬ 
nally  constructed  on  an  experimental  basis  so  attention  was  not 
focused  on  developing  and  executing  a  snow-removal/accumulation 
plan.  After  the  runway  was  successfully  constructed  and  supporting 
routine  flight  operations,  concern  developed  over  the  possibility  of 
snow  accumulation  adjacent  to  the  berm  area  eventually  inundating 
the  runway.  The  intent  of  this  project  was  to  analyze  snow  accumu¬ 
lation  and  to  recommend  passive  methods  for  removing  some  of  the 
berm  material  and  snow  adjacent  to  the  berm.  The  authors  found  that 
large  quantities  of  excess  snow  could  be  removed  by  use  of  vortex 
fences  which  cause  erosion  on  the  leeward  side  of  the  fence.  The 
vortex  fence  was  designed  to  be  portable  (unlike  traditional  jet  or 
blower  fences)  and  self-orienting  into  the  wind  to  allow  snow 
removal  regardless  of  the  wind  direction.  The  vortices  generated  by 
the  fence  do  not  dissipate  rapidly,  providing  effective  and  sustained 
erosion. 
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glass,  fiberboard,  perlite,  wood  fiber,  expanded  and  extruded  poly¬ 
styrene,  isocyanurate,  and  phenolic.  Areas  of  wet  insulation  were 
found  in  8  of  the  10  roofs.  Some  wetness  was  due  to  leaks  caused  by 
flaws  in  the  roofing  membranes  and  their  flashings,  but  some  was 
associated  with  infiltration  of  warm,  moist  outside  air  at  roof-wall 
intersections  without  effective  air  seals.  Of  all  the  insulations  exam¬ 
ined,  permeable  fibrous  glass  was  the  most  susceptible  to  wetting  by 
air  infiltration.  Sustained  one-way  vapor  drive,  the  sealing-in  of 
moisture  at  the  base  of  insulation  in  roofs  of  cold  storage  buildings 
by  freezing,  and  the  limited  opportunities  for  drying  wet  insulation  in 
such  roofs  provide  incentives  to  use  insulation  that  is  very  resistant  to 
wetting.  Its  very  low  rates  of  moisture  gain  by  vapor  diffusion  and  its 
resistance  to  wetting  in  the  presence  of  freeze-thaw  cycles  make 
extruded  polystyrene  insulation  particularly  appealing  for  use  in  the 
roofs  of  cold  storage  buildings. 
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53-2442 

Internationa]  Conference  on  Snow  Hydrology:  The 
Integration  of  Physical,  Chemical,  and  Biological 
Systems;  abstracts. 

International  Conference  on  Snow  Hydrology:  The 
Integration  of  Physical,  Chemical,  and  Biological 
Systems,  Brownsville,  VT,  Oct.6-9,  1998,  Hardy,  J., 
ed,  Albert,  M,  ed,  Marsh,  P.,  ed,  SR  98-10,  U.S. 
Army  Cold  Regions  Research  and  Engineering  Labo¬ 
ratory.  Special  report,  Aug.  1998,  112p.,  ADA-359 
332,  One-page  abstracts  of  109  papers  presented  at 
the  conference. 

Snow  hydrology,  Snow  cover,  Snow  composition, 
Snow  water  equivalent,  Snowmelt,  Snow  physics, 
Frozen  ground,  Ecology,  Tundra,  Metamorphism 
(snow),  Models 

This  report  comprises  the  abstracts  of  al!  papers  presented  at  a  spe¬ 
cial  four-day  conference  on  snow  hydrology  held  in  Vermont,  USA, 
Oct.  6-9,  1998.  The  purpose  of  this  conference  was  to  provide  a 
forum  for  sharing  new  knowledge  on  snow-cover  properties  and  pro¬ 
cesses,  chemical  processes  in  the  seasonal  snow  cover,  biotic  interac¬ 
tions  with  the  seasonal  snow  cover,  distributed  snowmelt  models, 
and  scaling  problems  in  snow  hydrology.  To  encourage  exchange 
between  disciplines,  papers  were  sought  that  addressed  the  relation 
between  processes — physical,  chemical  and  biological — and  the 
integration  and  distribution  of  these  processes  over  different  spatial 
and  temporal  scales. 

53-2443 

Nonstructural  ice  control. 

Haehnel,  R.B.,  SR  98-14,  U.S.  Army  Cold  Regions 
Research  and  Engineering  Laboratory.  Special 
report,  Dec.  1998,  36p.,  ADA-358  268,  Refs,  p.33- 
36. 

Explosives,  Ice  control,  Ice  jams,  Icebreakers,  Ice 
cutting,  Saws,  Albedo,  River  ice,  Cost  analysis,  Per¬ 
formance,  Dusting,  Ice  blasting,  Thermal  regime, 
United  States — Wisconsin— Oconto  River,  United 
States — Kankakee  River 

Nonstructural  ice  control  measures  are  used  for  reducing  the  fre¬ 
quency  and  severity  of  ice  jam  damages  that  do  not  rely  on  the  use  of 
a  structure  placed  in  the  river.  This  report  is  a  comprehensive  review 
of  current  nonstructural  ice  control  methods  in  use.  Both  advance 
measures  and  emergency  response  methods  are  addressed.  Where 
possible,  the  effectiveness  of  these  methods  has  been  assessed,  and 
cost  of  application  has  been  tabulated.  In  terms  of  development, 
some  of  these  are  still  in  their  infancy,  while  others  are  well  advanced 
in  terms  of  available  guidance  and  field  experience.  Nonstructural 
methods  can  be  used  to  extend  the  operating  envelope  of  structural 
measures  and  can  play  a  role  in  an  ice  control  strategy  that  uses  both 
structural  and  nonstructural  components  to  provide  the  desired 
results.  There  is  little  guidance  currently  available  to  predict  the 
reduction  in  ice  jam  potential  due  to  application  of  any  of  these  mea¬ 
sures.  Further  work  in  this  area  should  focus  on  developing  govern¬ 
ing  relationships  that  relate  ice  and  river  properties  and 
meteorological  conditions  to  ice  jam  potential  and  severity. 

53-2444 

Technical  assessment  of  maglev  system  concepts; 
final  report  by  the  Government  Maglev  System 
Assessment  Team. 

Lever,  J.H.,  ed,  SR  98-12,  U.S.  Army  Cold  Regions 
Research  and  Engineering  Laboratory.  Special 
report,  Oct.  1998,  2I5p.,  ADA-358  293,  Refs,  p.195- 
197. 

Railroads,  Cost  analysis,  Cold  weather  performance, 
Performance,  Transportation,  Maintenance,  Design, 
Safety 

The  Government  Maglev  System  Assessment  Team  operated  from 
1991-93  as  part  of  the  National  Maglev  Initiative.  The  authors 
assessed  the  technical  viability  of  four  U.S.  maglev  system  concepts, 
using  the  French  TGV  high-speed  train  and  the  German  TR07 
maglev  system  as  assessment  baselines.  Maglev  in  general  offers 
advantages  that  include  high  speed  potential,  excellent  system  con¬ 
trol,  high  capacity,  low  energy  consumption,  low  maintenance,  mod¬ 
est  land  requirements,  low  operating  costs,  and  ability  to  meet  a 
variety  of  transportation  missions.  Further,  the  U.S.  maglev  con¬ 
cepts  could  provide  superior  performance  to  TR07  for  similar  cost  or 
similar  performance  for  less  cost.  They  also  could  achieve  both 
lower  trip  times  and  lower  energy  consumption  along  typical  U.S. 
routes.  These  advantages  result  generally  from  the  use  of  large-gap 
magnetic  suspensions,  more  powerful  linear  synchronous  motors 
and  tilting  vehicles.  Innovative  concepts  for  motors,  guideways,  sus¬ 
pension,  and  superconducting  magnets  all  contribute  to  a  potential 
for  superior  long-term  performance  of  U.S.  maglev  systems  com¬ 
pared  with  TGV  and  TR07. 


CRREL  BIBLIOGRAPHY 


53-2445 

Accounting  for  clouds  in  sea  ice  models. 

Makshtas,  A.R,  Andreas,  E.L.,  Sviashchennikov, 

P.N.,  Timachev,  V.F.,  CR  98-09,  U.S.  Army  Cold 
Regions  Research  and  Engineering  Laboratory. 
Report,  Dec.  1998,  32p.,  ADA-358  288,  51  refs. 
Cloud  cover,  Radiation  balance,  Sea  ice,  Ice  models, 
Mathematical  models,  Drift  stations,  Air  tempera¬ 
ture,  Heat  flux,  Ice  cover  thickness,  Ice  air  interface, 
Arctic  Basin,  Antarctica — Weddell  Sea 
Over  sea  ice  in  winter,  the  clouds,  the  surface-layer  air  temperature, 
and  the  longwave  radiation  are  closely  coupled.  This  report  uses 
archived  data  from  the  Russian  North  Pole  (NP)  drifting  stations  and 
recent  data  from  Ice  Station  Weddell  (ISW)  to  investigate  this  cou¬ 
pling.  Both  arctic  and  antarctic  distributions  of  total  cloud  amount 
are  U-shaped:  that  is,  observed  cloud  amounts  are  typically  either  0- 
2  tenths  or  8-1 0  tenths  in  the  polar  regions.  These  data  obey  beta  dis¬ 
tributions;  roughly  70  station-years  of  observations  from  the  NP  sta¬ 
tions  yielded  fitting  parameters  for  each  winter  month.  Although 
surface-layer  air  temperature  and  total  cloud  amount  are  correlated, 
it  is  not  straightforward  to  predict  one  from  the  other,  because  tem¬ 
perature  is  normally  distributed  while  cloud  amount  has  a  U-shaped 
distribution.  Nevertheless,  the  report  presents  a  statistical  algorithm 
that  can  predict  total  cloud  amount  in  winter  from  surface-layer  tem¬ 
perature  alone  and,  as  required,  produces  a  distribution  of  cloud 
amounts  that  is  U-shaped.  Because  sea  ice  models  usually  need 
cloud  data  to  estimate  incoming  longwave  radiation,  this  algorithm, 
may  be  useful  for  estimating  cloud  amounts  and,  thus,  for  computing 
the  surface  heat  budget  where  no  visual  cloud  observations  are  avail¬ 
able  but  temperature  is  measured — from  the  arctic  buoy  network  or 
from  automatic  weather  stations,  for  example.  The  incoming  long¬ 
wave  radiation  in  sea  ice  models  is  generally  highly  parameterized. 
The  report  evaluates  five  common  parameterizations  using  data  from 
NP-25  and  ISW.  The  formula  for  estimating  incoming  longwave 
radiation  that  K6nig-Langlo  and  Augstcin  developed  using  both  arc¬ 
tic  and  antarctic  data  has  the  best  properties  but  does  depend  nonlin- 
early  on  total  cloud  amount.  This  nonlinearity  is  crucial  since  cloud 
distributions  are  U-shaped,  while  common  sources  of  cloud  data  tab¬ 
ulate  only  mean  monthly  values.  The  report  therefore  closes  by 
using  a  one-dimensional  sea  ice  model  to  investigate  how  methods  of 
averaging  cloud  amounts  affect  predicted  sea  ice  thickness  in  the 
context  of  the  five  longwave  radiation  parameterizations. 

53-2446 

Calcium  magnesium  acetate  at  lower  production 
cost:  production  of  CMA  deicer  from  biomass. 

Basu,  R.,  et  al,  U.S.  Federal  Highway  Administra¬ 
tion.  Office  of  Engineering  Research  and  Develop¬ 
ment.  Report,  Jan.  1999,  FHWA-RD-98-055,  148p., 
47  refs. 

Sewage  disposal,  Waste  disposal,  Biomass,  Chemi¬ 
cal  ice  prevention,  Road  icing,  Artificial  melting, 
Snow  removal,  Ice  removal,  Road  maintenance,  Cost 
analysis 

53-2447 

Development  of  a  method  to  test  holdover  times  of 
deicing  and  anti-icing  fluids  in  a  cold  room  using 
artificially  generated  snow. 

Rasmussen,  R.M.,  Knight,  C.,  Hills,  A.,  U.S.  Fed¬ 
eral  Aviation  Administration.  Office  of  Aviation 
Research,  Washington,  D.C.  Report,  Jan.  1999, 
DOT/FAA/AR-98/74,  14p.,  PB99-129967. 

Aircraft  icing,  Chemical  ice  prevention,  Ice  removal, 
Snow  removal,  Snowstorms,  Safety,  Artificial  snow, 
Cold  chambers,  Environmental  tests 

53-2448 

Evaluation  of  technologies  for  the  design  of  a  pro¬ 
totype  in-flight  remote  aircraft  icing  potential 
detection  system. 

Mead,  J.B.,  Pazmany,  A„  Goodberlet,  M.,  MP  5291, 
U.S.  Federal  Aviation  Administration.  Office  of  Avia¬ 
tion  Research,  Washington,  D.C.  Report,  Dec.  1998, 
DOT/FAA/AR-98/72,  55p.,  PB99-130262,  38  refs. 
Administered  by  the  U.S.  Army  Cold  Regions 
Research  and  Engineering  Laboratory. 

Aircraft  icing,  Ice  forecasting,  Ice  detection,  Cloud 
physics,  Cloud  droplets,  Water  content,  Moisture 
detection,  Radiometry,  Airborne  radar,  Radar  track¬ 
ing,  Lidar,  Computerized  simulation 
This  document  presents  the  results  of  an  investigation  of  remote 
sensing  technologies  applicable  to  the  problem  of  remote  aircraft 
icing  potential  detection.  The  long-term  goal  is  to  develop  an  aircraft 
mounted  sensor  capable  of  detecting  dangerous  levels  of  super¬ 
cooled  liquid  water  tens  of  kilometers  ahead  of  the  aircraft.  Instru¬ 
ments  capable  of  mapping  range  profiles  of  cloud  liquid  water 
content  and  mean  particle  size  were  investigated,  specifically  multi- 
frequency  radar  and  lidar  (light  detection  and  ranging).  Multifre¬ 
quency  radar  provided  to  be  the  most  promising  method  for  detecting 
liquid  water  content  and  parameters  related  to  particle  size.  Back- 
scattered  power  measurements  at  one,  two  and  three  frequencies 
were  input  to  a  neural  network  trained  to  estimate  liquid  water  con¬ 
tent  and  two  sizing  parameters.  This  investigation  showed  that  both 


two-  and  three-frequency  radars  were  able  to  extract  liquid  water 
content  and  particle  size  parameters  for  various  trial  distributions  of 
clouds  and  precipitation.  Accuracy  was  highest  for  the  three-fre¬ 
quency  algorithm,  especially  in  the  estimation  of  liquid  water  con¬ 
tent.  Instruments  capable  of  providing  horizontal  profiles  of  air 
temperature  were  also  investigated,  because  they  potentially  provide 
a  means  of  detecting  regions  of  warmer  air,  free  of  supercooled 
drops.  The  technologies  studied  for  temperatures  profiling  were 
oxygen  band  radiometry  and  a  radar-acoustic  sensor.  Neither  of 
these  technologies  was  deemed  promising  enough  to  warrant  further 
development  within  the  current  program. 

53-2449 

Method  of  detecting  accretion  of  frazil  ice  on 
water. 

Yankielun,  N.E.,  MP  5292,  U.S.  Patent  Office. 

Patent,  Jan.  19,  1999,  4  col.,  USP-5,861,756,  18  refs. 
Water  intakes,  Frazil  ice,  Ice  accretion,  Ice  loads,  Ice 
electrical  properties.  Ice  dielectrics,  Ice  detection, 
Monitors,  Warning  systems 

The  spaced  plates  of  a  capacitor  are  immersed  in  water  adjacent 
water  intake  grating  so  that  water  flowing  toward  the  grating  passes 
between  and  in  contact  with  the  plates;  in  this  way  frazil  ice  may 
accrete  on  the  facing  surfaces  of  the  plates.  As  accretion  occurs,  the 
capacitance  changes  to  indicate  the  amount  of  accretion  of  frazil  ice 
which  is  detected,  thereby  providing  an  indication  of  the  amount  of 
accretion  of  frazil  ice  on  the  grating. 

53-2450 

Durability  of  FRP  composites. 

Dutta,  P.K.,  MP  5293,  International  Conference  on 
Fibre  Reinforced  Structural  Plastics  in  Civil  Engi¬ 
neering  at  Indian  Institute  of  Technology,  Madras, 
Dec.  18-20,  1995.  Proceedings,  New  Delhi,  Tata 
McGraw-Hill  Publishing  Company  Limited,  [1995], 
p.360-370,  22  refs. 

Composite  materials,  Plastics,  Polymers,  Reinforced 
concretes,  Concrete  strength,  Concrete  durability, 
Freeze  thaw  tests,  Low  temperature  tests,  Frost  resis¬ 
tance,  Thermal  stresses 

The  polymer  matrix  composite  is  the  most  mature  of  all  composite 
technologies  and  is  currently  proving  attractive  as  a  structural  mate¬ 
rial  to  replace  metals.  However,  there  are  concerns  about  the  durabil¬ 
ity  of  polymer  composites,  especially  in  extreme  environment. 
Temperature  and  moisture  influence  its  properties  and  life  cycle. 
Influence  of  alkaline  and  saline  environment  may  be  detrimental. 
Ultraviolet  rays,  repetitive  freezing  and  thawing,  load  cycling,  and 
creep  under  sustained  load  are  known  to  have  degrading  effects.  Fire 
hazards  and  flammability  issues  also  must  be  addressed.  This  paper 
reviews  and  summarizes  these  issues. 

53-2451 

Design  of  fiber  reinforced  plastic  (FRP)  struc¬ 
tural  members. 

Ganga  Rao,  H.V.S.,  Lopez-Anido,  R.,  Dutta,  P.K., 
Trovillion,  J.C.,  MP  5294,  International  Conference 
on  Fibre  Reinforced  Structural  Plastics  in  Civil  Engi¬ 
neering  at  Indian  Institute  of  Technology,  Madras, 

Dec.  18-20,  1995.  Proceedings,  New  Delhi,  Tata 
McGraw-Hill  Publishing  Company  Limited,  [1995], 
p.481-489. 

Composite  materials,  Plastics,  Polymers,  Structural 
analysis,  Design  criteria 

The  use  of  FRP  structural  members  in  civil  applications  requires  a 
full  understanding  of  the  mechanical  response.  A  general  approach 
for  characterization  of  structural  FRP  shapes  was  introduced.  This 
methodology  considers  also  different  levels  of  analysis.  This  work  is 
intended  to  assist  structural  engineering  practitioners  in  the  design  of 
FRP  structures.  Within  this  approach,  an  application  to  design  of 
wide-flange  and  box  shapes  was  presented.  In  this  application,  the 
fiber  architecture  of  existing  shapes  is  optimized. 

53-2452 

FRP  composite  grid/frame  structures  for  rein¬ 
forced  concrete. 

Dutta,  P.K.,  Bailey,  D.M.,  MP  5295,  International 
Conference  on  Fibre  Reinforced  Structural  Plastics  in 
Civil  Engineering  at  Indian  Institute  of  Technology, 
Madras,  Dec.  18-20,  1995.  Proceedings,  New  Delhi, 
Tata  McGraw-Hill  Publishing  Company  Limited, 
[1995],  p.499-507,  6  refs. 

Composite  materials,  Plastics,  Polymers,  Reinforced 
concretes,  Concrete  slabs,  Concrete  strength,  Con¬ 
crete  durability,  Structural  analysis,  Design  criteria 
This  paper  describes  the  use  of  continuous  composite  grid  frames  for 
applications  as  reinforcement  for  concrete.  Potential  applications 
are  bridge  decks,  slabs,  pile  caps,  and  any  other  flat  or  curved  con¬ 
crete  structures  where  the  pace  of  construction  must  be  fast.  Alterna¬ 
tive  fiber  systems  and  fabrication  techniques  are  discussed. 
Preliminary  design  approach,  analysis,  and  limited  initial  experi¬ 
mental  data  are  presented. 
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53-2453 

Automated  comparison  of  ice  accretion  shapes. 
Ruff,  G.A.,  Reston,  VA,  American  Institute  of  Aero¬ 
nautics  and  Astronautics  (AIAA),  1999,  lip.,  AIAA- 
99-0625,  1 1  refs.  Presented  at  the  AIAA  37th  Aero¬ 
space  Sciences  Meeting  and  Exhibit,  Reno,  NV,  Jan. 
11-14,  1999. 

Aircraft  icing,  Ice  accretion,  Ice  loads,  Ice  forecast¬ 
ing,  Computerized  simulation 

53-2454 

Evaluation  of  three  helicopter  preflight  deicing 
techniques. 

Ryerson,  C.C.,  Gilligan,  T.W.,  Koenig,  G.G.,  MP 
5296,  Reston,  VA,  American  Institute  of  Aeronau¬ 
tics  and  Astronautics  (AIAA),  1999,  9p.,  AIAA-99- 
0499,  6  refs.  Presented  at  the  AIAA  37th  Aero¬ 
space  Sciences  Meeting  and  Exhibit,  Reno,  NV,  Jan. 
11-14,  1999. 

Helicopters,  Aircraft  icing,  Ice  accretion,  Ice  loads, 
Artificial  melting,  Ice  removal,  Defrosting,  Infrared 
equipment,  Heating 

Procedures  for  preflight  deicing  of  helicopters  have  not  been  refined 
nor  standardized.  Parked  helicopters  are  often  exposed  to  weather, 
allowing  freezing  precipitation  and  snow  to  accumulate  on  airframe 
and  blade  surfaces.  Unless  removed,  snow  and  ice  may  linger  after 
precipitation  ends,  grounding  aircraft  for  hours  to  days,  depending 
upon  temperature.  Newer  helicopters  with  composite  blades  and 
fuselage  components  are  susceptible  to  damage  from  deicing  opera¬ 
tions  because  thermal  and  mechanical  damage  can  cause  delamina¬ 
tion.  In  addition,  glycol-based  deicing  fluids  may  cause  corrosion  of 
critical  rotor  head  components.  Therefore,  there  is  a  need  to  develop 
different  ground  deicing  techniques  for  helicopters.  This  paper 
describes  an  experimental  evaluation  of  the  use  of  infrared  radiation, 
hot  water  and  hot  air  to  deice  helicopters  before  flight.  The  putpose 
of  the  experiment  was  to  evaluate  the  effectiveness  of  each  deicing 
method,  and  to  assess  the  potential  thermal  effects  of  each  on  rotor 
blade  composites.  The  authors'  greatest  interest  was  the  potential  for 
using  infrared  radiation  as  a  deicing  agent,  a  technique  that  has  been 
used  to  deice  fixed-wing  aircraft,  but  not  helicopters. 

53-2455 

Cloud  microphysical  measurements  in  thunder¬ 
storm  outflow  regions  during  AIlied/BAE  1997 
flight  trials. 

Strapp,  J.W.,  et  al,  Reston,  VA,  American  Institute  of 
Aeronautics  and  Astronautics  (AIAA),  1999,  10p., 
AIAA-99-0498,  18  refs.  Presented  at  the  AIAA  37th 
Aerospace  Sciences  Meeting  and  Exhibit,  Reno,  NV, 
Jan.  11-14,  1999. 

Aircraft  icing,  Ice  accretion,  Ice  loads,  Ice  detection, 
Ice  forecasting,  Thunderstorms,  Cloud  physics 

53-2456 

Morphology  of  ice  crystals  in  aircraft  contrails. 

Hallett,  J.,  Meyers,  M.B.,  Bailey,  M.P.,  Amott,  W.P., 
Strauss,  B.,  Wendling,  P.,  Reston,  VA,  American 
Institute  of  Aeronautics  and  Astronautics  (AIAA), 
1999,  lip.,  AIAA-99-0497,  22  refs.  Presented  at  the 
AIAA  37th  Aerospace  Sciences  Meeting  and  Exhibit, 
Reno,  NV,  Jan.  11-14,  1999. 

Condensation  trails,  Condensation  nuclei,  Ice  nuclei, 
Ice  crystal  growth,  Ice  crystal  structure,  Cloud  phys¬ 
ics 

53-2457 

Meteorology  surrounding  the  Roselawn  accident. 

Sand,  W.R.,  Biter,  C.J.,  Reston,  VA,  American  Insti¬ 
tute  of  Aeronautics  and  Astronautics  (AIAA),  1999, 
9p.,  AIAA-99-0496,  8  refs.  Presented  at  the  AIAA 
37th  Aerospace  Sciences  Meeting  and  Exhibit,  Reno, 
NV,  Jan.  11-14,  1999. 

Aircraft  icing,  Ice  accretion,  Ice  loads,  Meteorologi¬ 
cal  factors,  Accidents,  Safety 

53-2458 

Shortcomings  of  the  ATR-72  accident  investiga¬ 
tion  and  disposition  of  the  case. 

Yeoman,  K.E.,  Reston,  VA,  American  Institute  of 
Aeronautics  and  Astronautics  (AIAA),  1999,  8p., 
AIAA-99-0495,  17  refs.  Presented  at  the  AIAA  37th 
Aerospace  Sciences  Meeting  and  Exhibit,  Reno,  NV, 
Jan.  11-14,  1999. 

Aircraft  icing,  Ice  loads,  Accidents,  Safety 


53-2459 

Measurements  of  aircraft  icing  environments 
which  include  supercooled  large  drops. 

Cober,  S.G.,  Isaac,  G.A.,  Korolev,  A.V.,  Strapp,  J.W., 
Marcotte,  D.L.,  Reston,  VA,  American  Institute  of 
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chubu  yanjiu] 

Tian,  L.D.,  Yao,  T.D.,  Stievenard,  M„  Jouzel,  J., 
Journal  of  glaciology  and  geocryology,  June  1998, 
20(2),  p.  175-179,  In  Chinese  with  English  summary. 
18  refs. 

Atmospheric  circulation,  Atmospheric  composition, 
Precipitation  (meteorology),  Heavy  water,  Climatic 
changes,  Statistical  analysis,  China 

53-2621 

Analysis  on  the  fractal  structure  features  and  for¬ 
mation  mechanism  of  the  Quaternary  boulder  clay 
in  the  Mt.  Huangshan.  [Huangshan  disiji  nlli 
chenjiwu  fenxing  jiegou  tezheng  yu  chengyin  jizhi 
fenxi] 

Zhou,  B.G.,  Journal  of  glaciology  and  geocryology, 
June  1998,  20(2),  p.  1 80-183,  In  Chinese  with 
English  summary.  8  refs. 

Periglacial  processes,  Quaternary  deposits,  Glacial 
till,  Clay  soils,  Mudflows,  Soil  formation,  Soil  struc¬ 
ture,  Soil  classification,  Paleoclimatology,  China — 
Anhui  Province 

53-2622 

Climatic  warming  causes  the  glacier  retreat  in  Mt. 
Qomolangma.  (Qihou  biannuan  shi  Zhumu- 
langma  feng  diqu  bingchuan  chu  yu  tuisuo  zhua- 
ngtai] 

Ren,  J.W.,  Qin,  D.H.,  Jing,  Z.F.,  Journal  of  glaciol¬ 
ogy  and  geocryology,  June  1998,  20(2),  p.184-185, 

In  Chinese  with  English  summary.  5  refs. 

Glacier  surveys,  Mountain  glaciers,  Glacier  oscilla¬ 
tion,  Glacier  melting,  Global  warming,  Himalaya 
Mountains 

53-2623 

Review  of  the  study  on  the  impact  of  snow  cover 
in  the  Tibetan  Plateau  on  Aslan  monsoon.  (Qing- 
zang  gaoyuan  xuegai  dui  Yazhou  jifeng  yingxiang 
yanjiu  jinzhan] 

Yang,  M.X.,  Yao,  T.D.,  Journal  of  glaciology  and 
geocryology,  June  1998,  20(2),  p.  186-191,  In  Chi¬ 
nese  with  English  summary.  34  refs. 

Snow  cover  distribution,  Snow  heat  flux,  Snow  air 
interface,  Snow  cover  effect,  Atmospheric  circula¬ 
tion,  Precipitation  (meteorology),  China — Qinghai- 
Xizang  Plateau 


53-2624 

Proceedings  of  the  55th  annual  Eastern  Snow 
Conference,  Jackson,  NH,  June  2-3,  1998. 

Eastern  Snow  Conference,  Taylor,  S.,  ed,  Hardy,  J.P., 
ed,  MP  5297,  Eastern  Snow  Conference.  Proceed¬ 
ings,  1998,  55th,  173p.,  Refs,  passim.  For  individ¬ 
ual  papers  see  53-2625  through  53-2642. 

Snow  surveys,  Snow  cover  distribution,  Snowfall, 
Snow  accumulation,  Snow  hydrology,  Snow  air  inter¬ 
face,  Snow  heat  flux,  Snow  water  equivalent,  Snow¬ 
melt,  Atmospheric  circulation,  Weather  forecasting, 
Runoff  forecasting 

53-2625 

Revised  snow  measurement  guidelines  for 
National  Weather  Service  cooperative  observers. 
Leffler,  R.J.,  Horvitz,  A.,  Doesken,  N.J.,  Eastern 
Snow  Conference.  Proceedings,  1998,  55th,  p.1-4,  6 
refs. 

Snow  surveys,  Snowfall,  Snow  depth,  Snow  water 
equivalent,  Weather  observations,  Weather  forecast¬ 
ing,  Meteorological  data 

53-2626 

Forecasting  snowfall  amounts:  an  Ingredients- 
based  methodology  supporting  the  Garcia 
Method. 

Nietfeld,  D.D.,  Kennedy,  D.A.,  Eastern  Snow  Con¬ 
ference.  Proceedings,  1998,  55th,  p.5-12,  9  refs. 
Snowstorms,  Snowfall,  Precipitation  (meteorology), 
Weather  forecasting.  Computerized  simulation,  Sta¬ 
tistical  analysis,  United  States — Kansas 

53-2627 

Using  rare  earth  elements  as  chemical  tracers  in 
snow  studies. 

Taylor,  S„  Feng,  X.,  Klaue,  B.,  Albert,  M.R.,  Kirch- 
ner,  J,,  MP  5298,  Eastern  Snow  Conference.  Pro¬ 
ceedings,  1998,  55th,  p.  13-20,  19  refs. 

Snow  composition,  Snow  hydrology,  Snow  melting, 
Snowmelt,  Snow  samplers,  Water  chemistry,  Isoto¬ 
pic  labeling 

The  authors  used  rare  earth  element  (REE)  tracers  to  study  snowpack 
dynamics  at  the  Sleepers  River  Research  Watershed,  Vermont. 
REEs  are  ideal  tracers  for  snow  because  they  have  very  low  natural 
abundances  in  snow,  are  soluble  in  natural  precipitation,  and  can  be 
detected  at  patt-per-trillion  concentrations.  There  are  14  different 
REEs  available  to  mark  snow  layers.  These  elements  have  not  previ¬ 
ously  been  used  as  tracers  in  snow,  and  the  preliminaty  observations 
confirmed  their  usefulness.  Fresh  snow  was  sampled  alter  each 
major  stoim  during  the  winter  of  1997-98,  and  chemical  analyses  of 
five  REEs  (Ce,  Dy,  Pr,  Tm  and  La)  show  that  their  natural  back¬ 
ground  ranges  from  1  to  10  ppt  (ng/L).  After  each  storm,  spike  solu¬ 
tions  of  these  REEs  were  sprayed  onto  the  snowpack  overlying  a 
lysimeter  and  an  adjacent  test  area.  Snow  cores  were  taken  from  the 
test  area  before  the  main  melt  event.  The  distributions  of  REEs  in  the 
snow  cores  clearly  mark  the  snow  layers  on  which  the  tracers  were 
applied.  Some  fraction  of  each  tracer  was  lost  from  the  snowpack 
before  the  main  melt,  but  there  was  no  sign  of  bleeding  throughout 
the  snowpack.  The  tracers  near  the  top  of  fire  pack  are  eluted  out  ear¬ 
lier  than  tracers  near  the  base,  and  refreezing  of  meltwater,  as  it 
moves  through  subzero  sections  of  the  snowpack,  may  cause  some  of 
the  high  tracer  concentrations  observed  at  low  melt  rates.  This  work 
is  part  of  a  larger  study  aimed  at  understanding  stable  isotopic  vari¬ 
ability  and  snow  solute  chemistry  in  snowpacks  and  in  snowmelt. 

53-2628 

Snowpack  development  and  ablation  on  glaciers 
and  alpine  areas  in  the  North  Cascades,  Washing¬ 
ton. 

Pelto,  M.S.,  Eastern  Snow  Conference.  Proceed¬ 
ings,  1998,  55th,  p.21-26,  11  refs. 
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hydrology,  Snow  water  equivalent,  Glacial  hydrol¬ 
ogy,  Glacier  alimentation,  Glacier  mass  balance, 
Runoff  forecasting,  United  States— Washington — 
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Outburst  and  rainfall-induced  peak  runoff  events 
In  glaclerlsed  alpine  basins. 

Collins,  D.N.,  Eastern  Snow  Conference.  Proceed¬ 
ings.  1998,  55th,  p.27-36,  22  refs. 

Glacial  hydrology,  Glacial  rivers,  Glacial  lakes,  Sub¬ 
glacial  drainage,  Snow  line,  Snowmelt,  Rain,  Lake 
bursts,  Floods,  Flood  forecasting,  Switzerland 
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Algorithm  Intercomparison  for  accuracy  assess¬ 
ment  of  the  MODIS  snow-mapping  algorithm. 

Klein,  A.G.,  Hall,  D.K.,  Seidel,  K.,  Eastern  Snow 
Conference.  Proceedings,  1998,  55th,  p.37-45,  10 
refs. 

Snow  surveys,  Snow  cover  distribution,  Forest  can¬ 
opy,  Vegetation  patterns,  Terrain  identification,  Sen¬ 
sor  mapping,  Radiometry,  Spacebome  photography, 
Image  processing 
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Case  study  of  the  synoptic  patterns  influencing 
midwinter  snowmelt  across  the  northern  Great 
Plains. 

Grundstein,  A.J.,  Leathers,  D.J.,  Eastern  Snow  Con¬ 
ference.  Proceedings,  1998,  55th,  p.47-56,  24  refs. 
Snow  hydrology.  Snow  heat  flux,  Snow  melting, 
Snowmelt,  Snow  air  interface,  Atmospheric  circula¬ 
tion,  Synoptic  meteorology,  Computerized  simula¬ 
tion,  Runoff  forecasting,  Flood  forecasting,  United 
States — Great  Plains 

53-2632 

Evaluation  of  snow  processes  for  land  surface 
modelling. 

Pomeroy,  J.W.,  et  al,  Eastern  Snow  Conference.  Pro¬ 
ceedings,  1998,  55th,  p.57-79,  82  refs. 

Snow  hydrology,  Snow  heat  flux,  Snow  melting, 
Snowmelt,  Snow  cover  distribution,  Snow  water 
equivalent,  Interception,  Snow  air  interface,  Atmo¬ 
spheric  circulation,  Mathematical  models,  Computer¬ 
ized  simulation,  Runoff  forecasting 

53-2633 

Snowfall  trends  in  the  central  and  southern  Appa¬ 
lachians  1963-1964  to  1992-1993. 

Hartley,  S.,  Eastern  Snow  Conference.  Proceedings, 
1998,  55th,  p.81-90,  28  refs. 

Snowfall,  Snow  accumulation,  Snow  air  interface, 
Weather  forecasting,  Climatic  changes,  Statistical 
analysis,  United  States — Appalachian  Mountains 

53-2634 

Comparison  of  neural  network  and  multiple 
regression  transmission  line  icing  models. 
McComber,  P.,  De  Lafontaine,  J.,  Druez,  J.A., 
Laflamme,  J.,  Paradis,  A.,  Eastern  Snow  Confer¬ 
ence.  Proceedings,  1998,  55th,  p.91-99,  11  refs. 
Power  line  icing.  Ice  accretion,  Icing  rate.  Ice  loads, 
Ice  forecasting,  Weather  forecasting.  Statistical  anal¬ 
ysis,  Computerized  simulation 

53-2635 

Coupled  modelling  of  forest  snow  interception  and 
sublimation. 

Pomeroy,  J.W.,  Parviainen,  J„  Hedstrom,  N.,  Gray, 
D.M.,  Eastern  Snow  Conference.  Proceedings,  1998, 
55th,  p.  101-1 14,  37  refs. 

Taiga,  Snow  hydrology,  Snow  heat  flux,  Snow  air 
interface,  Interception,  Snow  evaporation,  Snow 
water  equivalent,  Statistical  analysis,  Computerized 
simulation,  Runoff  forecasting 

53-2636 

Application  of  weather  radar  to  model  the  snow 
hydrology  of  southern  Ontario. 

Fassnacht,  S.R.,  Soulis,  E.D.,  Snelgrove,  K.R.,  Kou- 
wen,  N.,  Eastern  Snow  Conference.  Proceedings, 
1998,  55th,  p.115-123,  16  refs. 

Snow  hydrology,  Snowfall,  Snow  accumulation, 
Snowmelt,  Snow  water  equivalent,  Radar  tracking, 
Computerized  simulation,  Runoff  forecasting,  Can- 
ada-A)ntario 

53-2637 

Connecticut  snowfall  distributions. 

Czikowsky,  M.J.,  Castillo,  R.A.,  Eastern  Snow  Con¬ 
ference.  Proceedings.  1998,  55th,  p.  125-129,  2  refs. 
Snowfall,  Snow  cover  distribution,  Snow  accumula¬ 
tion,  Statistical  analysis,  United  States — Connecticut 

53-2638 

Local  snow  sampling  with  grade  school  children. 

Fassnacht,  S.R.,  Soulis,  E.D.,  Kouwen,  N.,  Eastern 
Snow  Conference.  Proceedings,  1998,  55th,  p.131- 
136,  11  refs. 

Snow  surveys,  Snow  samplers,  Education,  Canada — 
Ontario 


53-2639 

Association  between  spatially  autocorrelated  pat¬ 
terns  of  SSM/I  derived  prairie  snow  cover  and 
atmospheric  circulations. 

Derksen,  C.,  Wulder,  M.,  LeDrew,  E.,  Goodison,  B., 
Eastern  Snow  Conference.  Proceedings,  1998,  55th, 
p.137-145,  27  refs. 

Plains,  Snow  surveys,  Snow  cover  distribution,  Snow 
water  equivalent,  Snow  air  interface,  Atmospheric 
circulation,  Terrain  identification,  Radiometry,  Spa¬ 
cebome  photography,  Image  processing.  Statistical 
analysis 

53-2640 

Automated  procedure  for  plotting  snow  stratigra¬ 
phy. 

Shultz,  E.F.,  Albert,  M.R.,  MP  5299,  Eastern  Snow 
Conference.  Proceedings,  1998,  55th,  p.  147-1 5 1,  3 
refs. 

Snow  surveys,  Snow  survey  tools,  Snow  samplers, 
Snow  stratigraphy,  Snow  morphology,  Computer  pro¬ 
grams 

Because  soowpack  stratigraphy  influences  the  behavior  of  the  pack, 
reports  of  research  on  snow  often  present  illustrations  of  stratigraphy 
of  the  snowpack.  Producing  snowpack  profiles  hy  traditional  manual 
methods  is  costly  and  time  consuming.  This  paper  describes  a  new, 
easy-to-use  procedure  for  automatically  plotting  snowpack  stratigra¬ 
phy,  either  from  one  pit  or  from  a  series  of  pits;  employing  the  soft¬ 
ware  SnowPit98,  the  authors'  macro  (program)  and  custom  font  for 
the  commerciatly-availabte  software,  Excel97.  The  custom  font  is 
used  to  label  the  snow  layering  with  the  International  Snow  Classifi¬ 
cations  symbols.  This  paper  describes  the  software,  provides  a  user 
guide  to  its  use,  and  shows  example  snow  stratigraphy  plots  that  can 
be  generated.  This  software  should  be  useful  to  snow  physicists, 
hydrologists  and  chemists  and  avalanche  forecasters. 

53-2641 

Variations  in  snow  accumulation  in  the  southern 
boreal  forest:  preliminary  analysis  of  1993-1994 
and  1994-1995  measurements. 

Davis,  R.E.,  Metcalfe,  J.R..  Hardy,  J.P.,  Goodison, 

B.,  MP  5300,  Eastern  Snow  Conference.  Proceed¬ 
ings,  1998,  55th,  p.  153- 1 64,  32  refs. 

Taiga,  Forest  canopy,  Snow  surveys,  Snow  cover  dis¬ 
tribution,  Snow  accumulation,  Snow  hydrology, 
Snowmelt,  Interception,  Snow  evaporation,  Snow 
water  equivalent,  Canada — Saskatchewan 
Snow  measurements  were  made  during  the  1993-94  and  1994-95 
snow  cover  seasons  in  the  southern  study  areas  of  the  Boreal  Ecosys¬ 
tem  Atmosphere  Study  to  examine  spatial  distribution  and  snow 
accumulation  on  the  ground.  Snow  water  equivalent  (SWE)  mea¬ 
sured  along  snow  courses  in  conifer  stands  was  less  than  SWE  mea¬ 
sured  in  an  open  area  and  an  aspen  stand  during  the  accumulation 
period,  an  indication  of  the  effect  of  sublimation  of  intercepted  snow. 
Differences  increased  with  time  to  maximum  accumulation.  A 
weighted  combination  of  snow  course  and  undercrown  measure¬ 
ments  was  used  to  estimate  SWE  for  the  stands.  Differences  in  total 
accumulation  hetween  the  two  years  were  large;  1 993-94  had  signifi¬ 
cantly  less  snow  than  1994-95,  The  black  spruce  stand  had  36  mm 
water  equivalent  less  than  the  open  area  in  both  years.  The  mature 
jack  pine  stand  had  28  mm  and  27  mm  less  than  the  open  area  in  both 
years,  while  the  young  jack  pine  had  22  mm  less  the  first  year  and  9 
mm  less  the  second.  There  was  essentially  no  difference  in  accumu¬ 
lation  between  the  open  area  and  the  snow  course  in  the  aspen  stand 
in  each  of  the  twoyears. 

53-2642 

El  Nino  and  North  American  snow  cover. 

Brown,  R.D.,  Eastern  Snow  Conference.  Proceed¬ 
ings,  1998,  55th,  p.  165-1 72,  26  refs. 

Atmospheric  circulation,  Snow  air  interface,  Snow 
cover  distribution,  Snowfall,  Snow  depth,  Space¬ 
bome  photography,  Statistical  analysis,  North  Amer¬ 
ica 

53-2643 

Probabilistic  model  of  rain  and  ice  depolarisation 
based  on  the  experimental  estimation  of  the  atmo¬ 
spheric  ice  content. 

Paraboni,  A.,  Martellucci,  A.,  Polonio,  R.,  SBMO/ 
IEEE  MTT-S  International  Microwave  and  Optoelec¬ 
tronics  Conference,  Natal,  Brazil,  Aug.  11-14,  1997. 
Proceedings,  Vol.2.,  Piscataway,  NJ,  Institute  of 
Electrical  and  Electronics  Engineers,  Inc.,  1997, 
p.707-712,  9  refs. 

DLC  TK7876.S32  1997  Vo!.2 
Cloud  physics,  Ice  crystal  size,  Ice  electrical  proper¬ 
ties,  Ice  detection,  Microwaves,  Wave  propagation, 
Polarization  (waves),  Precipitation  (meteorology), 
Weather  forecasting,  Statistical  analysis,  Mathemati¬ 
cal  models,  Italy 


53-2644 

Electric  conductivity  and  temperature  variations 
within  a  raised  bog  in  Finland:  implications  for 
bog  development. 

Puranen,  R.,  Mhkila,  M.,  Saavuori,  H.,  Holocene, 
1999,  9(1),  p.13-24,  48  refs. 

Peat,  Wetlands,  Swamps,  Paludification,  Electromag¬ 
netic  prospecting,  Soil  temperature,  Soil  chemistry, 
Soil  air  interface,  Atmospheric  composition.  Nutri¬ 
ent  cycle,  Geochemical  cycles,  Finland 

53-2645 

Environmental  changes  of  the  last  three  centuries 
indicated  by  siliceous  microfossil  records  from  the 
southwestern  Baltic  Sea. 

Andren,  E.,  Shimmield,  G.,  Brand,  T„  Holocene, 
1999,  9(1),  p.25-38,  Refs,  p.37-38. 

Marine  deposits,  Bottom  sediment,  Algae,  Fossils, 
Water  pollution,  Climatic  changes,  Baltic  Sea 

53-2646 

1119-year  tree-ring-width  chronology  from  west¬ 
ern  Prince  William  Sound,  southern  Alaska. 

Barclay,  D.J.,  Wiles,  G.C.,  Calkin,  P.E.,  Holocene, 
1999,  9(1),  p.79-84,  32  refs. 

Paleobotany,  Plant  ecology,  Climatic  changes,  Phe¬ 
nology,  Paleoclimatology,  United  States — Alaska — 
Prince  William  Sound 

53-2647 

Spring-temperature  variations  in  western  Hima¬ 
laya,  India,  as  reconstructed  from  tree-rings:  AD 
1390-1987. 

Yadav,  R.R.,  Park,  W.K.,  Bhattacharyya,  A., 
Holocene,  1999,  9(1),  p.85-90,  36  refs. 

Plant  ecology,  Phenology,  Trees  (plants),  Growth,  Air 
temperature,  Climatic  changes,  India — Himalaya 
Mountains 

53-2648 

Antifriction  coatings  and  their  application  to  snow 
ski  bases. 

Ramer.  P.,  U.S.  Patent  Office.  Patent,  Apr.  29,  1997, 
n.p.,  USP-5,624,713. 

Skis,  Wood  snow  friction,  Plastics  snow  friction, 
Protective  coatings,  Polymers,  Lubricants 

53-2649 

Polymer-thickened  deicing  and  anti-icing  agents 
for  aircraft. 

Poellmann,  K.,  Kapfinger,  J.,  European  Patent  Office. 
Patent,  Apr.  23,  1997,  n.p.,  No.769541. 

Aircraft  icing.  Chemical  ice  prevention,  Ice  removal, 
Polymers 
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Solute/solvent  separation  by  gas  evolution  under 
freezing  conditions. 

Sloan,  J.C.,  Lurie,  W.,  Ferramosca,  A.C.,  U.S.  Patent 
Office.  Patent,  Nov.  1,  1994,  n.p.,  USP-5,360,554. 
Water  treatment,  Brines,  Artificial  freezing,  Desalting 

53-2651 

Operation  of  a  radar  altimeter  over  the  Green-  . 
land  ice  sheet. 

Grand,  M.D.,  U.S.  National  Aeronautics  and  Space 
Administration.  Contractor  report,  May  1 996, 
NASA/CR-96-206083,  78p„  N19970041279,  MS  the¬ 
sis  submitted  to  the  University  of  Massachusetts, 
Amherst.  16  refs. 
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Takacs,  C.D.,  Priscu,  J.C.,  Microbial  ecology,  Nov.- 
Dee.  1998,  36(3),  p.239-250,  50  refs. 
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logical  Society  of  America.  Bulletin,  Jan.  1999, 
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ing  line. 
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Determination  of  nitroaromatic,  nitramine,  and 
nitrate  ester  explosives  in  water  using  solid-phase 
extraction  and  gas  chromatography-electron  cap¬ 
ture  detection:  comparison  with  high-perfor¬ 
mance  liquid  chromatography. 

Walsh,  M.E.,  Ranney,  T.,  MP  5301,  Journal  of  chro¬ 
matographic  science.  Aug.  1998,  36(8),  p.406-416, 

26  refs. 
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An  analytical  method  for  nitroaromatic,  nitramine,  and  nitrate-ester 
explosives  and  co-contaminants  in  water  based  on  solid-phase 
extraction  (SPE)  and  gas  chromatograph-electron  capture  detector 
(GC-ECD)  is  described.  Samples  are  preconcentrated  using  car¬ 
tridge  or  membrane  SPE  followed  by  elution  with  acetonitrile. 
Quantitative  GC  analyses  are  obtained  with  deactivated  direct-injec¬ 
tion  port  liners,  short  wide-bore  capillary  columns,  and  high  linear 
carrier  gas  velocities.  Recoveries  are  90%  or  greater  for  each  of  the 
nitroaromatics  and  nitrate  esters  and  greater  than  70%  for  nitramincs 
and  amino-nitrotoluenes.  Concentration  estimates  for  well  water 
extracts  from  military  sites  analyzed  by  GC-ECD  and  high-perfor¬ 
mance  liquid  chromatography  (HPLC)  methods  show  good  agree¬ 
ment  for  the  analytes  most  frequently  detected.  The  GC  provides 
lower  method  detection  limits  than  HPLC  for  most  analytes,  but 
accurate  calibration  is  more  difficult.  The  ultraviolet  detector  used 
for  HPLC  has  a  much  greater  linear  range  than  the  ECD.  The  GC 
requires  more  care  than  the  HPLC. 
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Proceedings. 

CANMET/ACI/JCI  International  Conference  on 
Recent  Advances  in  Concrete  Technology,  4th, 
Tokushima,  Japan,  June  7-11,  1998,  Malhotra,  V.M., 
ed,  ACI  special  publication  SP-179,  Farmington 
Hills,  MI,  American  Concrete  Institute,  1998, 

1109p.,  Refs,  passim.  For  selected  papers  see  53- 
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Some  durability  considerations  in  the  design  of 
the  Confederation  Bridge. 
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MET/ACI/JCI  International  Conference  on  Recent 
Advances  in  Concrete  Technology,  4th,  Tokushima, 
Japan,  June  7-11,  1998.  Proceedings.  ACI  special 
publication  SP-179.  Edited  by  V.M.  Malhotra,  Farm¬ 
ington  Hills,  MI,  American  Concrete  Institute,  1998, 
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Bridges,  Piers,  Concrete  durability,  Concrete 
strength,  Concrete  curing,  Frost  resistance,  Ice  con¬ 
trol,  Freeze  thaw  tests,  Design  criteria,  Canada — 
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Mechanical  properties,  drying  shrinkage  and 
resistance  to  freezing  and  thawing  of  concrete 
using  recycled  aggregate. 
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JCI  International  Conference  on  Recent  Advances  in 
Concrete  Technology,  4th,  Tokushima,  Japan,  June  7- 
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179.  Edited  by  V.M.  Malhotra,  Farmington  Hills, 
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Strength  and  durability  of  concrete  using  bottom 
ash  as  replacement  for  fine  aggregate. 

Bakoshi,  T.,  Kohno,  K.,  Kawasaki,  S.,  Yamaji,  N., 
CANMET/ACI/JCI  International  Conference  on 
Recent  Advances  in  Concrete  Technology,  4th, 
Tokushima,  Japan,  June  7-11,  1998.  Proceedings. 
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Properties  of  high-strength  porous  concrete. 
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Obatake,  A.,  CANMET/ACI/JCI  International  Con¬ 
ference  on  Recent  Advances  in  Concrete  Technol¬ 
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Use  of  a  water-repellent  admixture  to  improve 
concrete  performance. 
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M.,  CANMET/ACI/JCI  International  Conference  on 
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tection,  Freeze  thaw  tests 
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Zen  in  the  art  of  avalanche  hazard  forecasting. 
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States:  an  update. 
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and  groundwater  in  northern  climates;  final 
report. 
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Regions  Research  and  Engineering  Laboratory,  Mar. 
1998,  Construction  Productivity  Advancement 
Research  (CPAR)  Program,  18p„  23  refs.  For 
another  source  see  52-5985. 
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King,  J.C.,  Varley,  M.J.,  Lachlan-Cope,  T.A.,  Inter¬ 
national  journal  of  remote  sensing,  Nov.  20,  1998, 
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Radiance  coefficients  of  ice  and  water  clouds  in 
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ova,  E.O.,  Journal  of  optical  technology,  Nov.  1998, 
65(11),  p.887-889,  9  refs.  Translated  from 
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HEC-RAS  River  Analysis  System:  hydraulic  refer 
ence  manual,  Version  2.2. 

Brunner,  G.W.,  MP  5303,  U.S.  Army  Corps  of  Engi¬ 
neers.  Hydraulic  Engineering  Center,  Sep.  1998, 
CPD-69,  Var.  p.(251p.),  PB99-501363  (CD-ROM), 

40  refs.  P.11-1  through  11-8  written  by  S.F.  Daly, 
CRREL. 

Manuals,  Computer  programs.  Rivers,  River  ice,  Ice 
jams,  Hydraulics,  River  flow,  Bridges,  Culverts, 
Models,  Computerized  simulation,  Spillways 
This  manual  describes  the  theory  and  data  requirements  for  the 
hydraulic  calculations  performed  by  HEC-RAS.  Equations  are  pre¬ 
sented  along  with  the  assumptions  used  in  their  derivation.  Discus¬ 
sions  are  provided  on  how  to  estimate  model  parameters,  as  well  as 
guidelines  on  various  modeling  approaches.  Routines  for  modeling 
ice  cover  and  wide  river  ice  jams  are  included. 
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HEC-RAS  River  Analysis  System:  user's  manual, 
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19  refs.  P.6-68  through  6-73  written  by  S.F.  Daly, 
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This  manual  is  a  guide  to  using  the  HEC-RAS.  The  manual  provides 
an  introduction  and  overview  of  the  modeling  system,  installation 
instructions,  how  to  get  started,  simple  examples,  detailed  descrip¬ 
tions  of  each  of  the  major  modeling  components,  and  how  to  view 
graphical  and  tabular  output.  Instructions  for  entering  and  editing 
river  ice  data  and  setting  tolerances  for  ice  jam  calculations  are 
included. 
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guide,  Version  2.2. 
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This  document  contains  a  series  of  examples  that  demonstrate  vari¬ 
ous  aspects  of  the  HEC-RAS.  Each  example  consists  of  a  problem 
statement,  data  requirements,  general  outline  of  solution  steps,  dis¬ 
plays  of  key  input  and  output  screens,  and  discussions  of  important 
modeling  aspects.  Example  14  presents  an  ice-covered  river,  includ¬ 
ing  ice  cover  and  ice  jam  analysis. 
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ment.  Alaska  State  Office.  BLM-Alaska  technical 
report.  Feb.  1999,  No.19,  222p.  +  3  fold,  maps,  Refs. 
p.133-150. 
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(DC-)  layets.  BBDC-layers  thin  southward  within  Baffin  Bay;  thus, 
the  contribution  of  Baffin  Bay  ice-rafted  carbonate-ricb  sediments  to 
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Short-range  and  mid-range  (grid  size)  spatial  heterogeneity  in  explo¬ 
sives  concentrations  within  surface  soils  was  studied  at  an  active 
antitank  firing  range.  Intensive  sampling  was  conducted  adjacent  to 
two  target  tanks  by  establishing  sixteen  6  m2  grids.  Each  grid  was 
subdivided  into  four  quadrants,  and  in  each  quadrant  an  area-inte¬ 
grated  surface  sample  was  formed  into  a  pile  that  included  about 
10%  of  the  top  5  cm  of  soil  in  the  quadrant.  After  in  situ  homogeniza¬ 
tion,  random  aliquots  were  combined  to  form  replicate  representa¬ 
tive  samples.  Grid  composites  were  also  prepared  by  combining 
equal  portions  of  soil  thorn  the  four  quadrants  for  each  grid.  In  nine 
of  the  quadrants,  a  second  area-integrated  sample  was  prepared.  On¬ 
site  analysis  showed  concentrations  of  HMX  ranging  from  as  high  as 
2160  mg/kg  near  one  target  to  £1  mg/kg  at  a  distance  of  20  m  from 
the  target.  TNT  concentrations,  tanging  from  £1  to  23  mg/kg,  were 
much  lower  than  would  be  expected  based  on  the  70:30  composition 
ratio  of  HMX  to  TNT  in  the  melt-cast  explosive  used  on  site.  On-site 
concentration  estimates  for  HMX  and  TNT  were  in  excellent  agree¬ 
ment  with  laboratoty  HPLC  results;  correlation  coefficients  were 
0.992  and  0.975,  respectively.  Spatial  heterogeneity  of  HMX  con¬ 
centrations  was  large  on  both  short-  and  mid-range  scales,  and  this 
factor  dominated  the  overall  uncertainty  associated  with  site  charac¬ 
terization.  Greater  emphasis  on  sampling  is  urgently  needed  to 
improve  the  representativeness  of  explosives  residue  determinations 
in  soil. 
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Many  studies  have  shown  that  water  potential  at  planting  will  affect 
the  germination  rate  and  final  germination  of  Festuca  varieties.  Lim¬ 
ited  information  is  available  about  the  extent  of  variability  in  temper¬ 
ature  dependence  of  germination  among  different  Festuca  varieties. 
The  objective  of  the  authors  was  to  study  germination  at  five  temper¬ 
atures  for  a  wide  range  of  Festuca  varieties.  Festuca  seeds  were 
screened  for  germination  during  28  days  in  polyethylene  growth 
pouches  held  at  constant  temperatures  of  1 0, 1 5, 20, 25  or  30°C.  The 
germination  percentage  significantly  (P<0.05)  increased  as  the  tem¬ 
perature  increased  from  10°  to  15"C  and  decreased  thereafter.  The 
variety  'Clemfine'  tall  fescue  (Festuca  arundtnacea  Schreb)  had  the 
greatest  germination  percentage  and  'Arctated'  red  fescue  (Festuca 
rubra  L.)  had  the  least  when  averaged  across  the  five  temperatures. 
Conversely  the  average  time  to  germination  (Alg)  was  greatest  at 
10°C  and  least  at  30°C.  Reaching  a  germination  level  of  80%  or 
more  of  the  seeds  required  14dat  10°C,9dat  15°C,  8dat20°Cand 
7  d  at  25°C  or  30°C.  Base  temperatures  required  for  germination  of 
Festuca  species  were  3.2°C  for  rapid  germinators,  3.6  to  6°C  for 
medium  germinators,  and  4  to  6 °C  for  slow  germinators.  Heat  units 
calculated  for  the  rapid  germinators  were  129°Cd,  120  to  140°Cfor 
medium  germinators,  and  135  to  191°C  d  for  the  slow  germinators. 
Germination  decreased  as  heat  units  increased.  The  Alg  and  heat 
units  regressions  explained  91%  and  66%  of  the  variations  in  germi¬ 
nation,  respectively.  The  optimum  temperature  for  germination  of 
Festuca  varieties  was  15°C.  Seeding  time  for  some  Festuca  varieties 
could  be  varied  based  on  expected  seed  zone  temperatures  for  partic¬ 
ular  locations.  Rapidity  and  total  germination  are  the  most  obvious 
factors  distinguishing  Festuca  varieties.  This  study  demonstrates  the 
variability  in  rate  and  extent  of  varieties  germination  in  response  to 
temperatures. 
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Jefferson  Proving  Ground 

The  authors  have  used  ground-penetrating  radar  (GPR)  to  detect 
unexploded  ordnance  (UXO)  and  non-ordnance  on  the  40-acre  site 
(lot  54)  of  Jefferson  Proving  Ground,  IN.  The  UXO  are  buried 
within  about  1  m  deep  in  a  clayey  silt  for  which  the  soil  water  content 
ranged  from  moist  near  the  surface  to  near  saturation  at  about  1  m. 
The  authors  used  a  16-bit  radar  to  profile  along  previously  estab¬ 
lished  lines,  and  transects  over  artificial  targets  that  were  emplaced. 
Data  was  recorded  at  48-64  traces/s  with  minimal  towing  speeds  dur¬ 
ing  both  dry  and  rainy  weather.  Target  responses  at  about  300  (time 
range  of  50  ns)  and  600  MHz  (30  ns)  ranged  from  discrete  diffrac¬ 
tions  to  short  reflection  segments.  The  loss  of  the  soil  greatly  attenu¬ 
ated  diffraction  hyperbolas.  Theoretical  analyses  of  these 
hyperbolas  give  an  average  soil  dielectric  constant  of  10  at  both  300 
and  600  MHz.  The  phase  polarity  of  many  of  the  reflected  and  dif¬ 
fracted  wavelets  indicate  targets  with  wave  impedances  higher  than 
that  of  the  soil.  The  authors  assume  these  targets  to  be  metallic  and 
the  responses  of  some,  whose  locations  correlate  with  the  position  of 
UXO  on  burial  maps,  are  shown  in  detail.  Theoretical  modeling  of 
wavelet  propagation  for  this  soil  confirms  the  high  rate  of  attenuation 
(47-66  dB/m  round  trip),  the  maintenance  of  waveform,  a  shift  in 
wavelet  local  frequency,  and  response  to  a  typical  UXO.  It  is  con¬ 
cluded  that  GPR  is  effective  for  finding  targets  in  this  type  of  soil  to 
no  more  than  2  m  depth.  The  authors  recommend  that  future  surveys 
utilize  high  trace  acquisition  rates  to  capture  the  full  target  responses 
and  a  prowed,  heavy  dielectric  antenna  sled  to  improve  antenna-to- 
ground  coupling  and  deflect  surface  obstacles  such  as  vegetation. 
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Improved  cultivars  of  perennial  grasses  developed  for  natural 
resource  conservation  and  forage  production  on  semiarid  rangelands 
of  western  North  America  must  persist  under  extreme  environmental 
stress  and  make  efficient  use  of  limited  water  resources.  A  close  neg¬ 
ative  relationship  has  been  documented  between  catbon  isotope  dis¬ 
crimination  (A)  and  water  use  efficiency  (WUE)  in  temperate  (C3) 
grasses,  and  preliminary  evidence  indicates  that  A  would  be  a  prom¬ 
ising  indirect  selection  criterion  to  improve  WUE  in  crested  wheat- 
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grass,  Agropyron  cristatum  (L.)  Gaertner  and  Agropyron  desertorum 
(Fisch.  ex  Link)  Schultes,  a  widely  used  grass  on  semiarid  range- 
lands.  The  authors  determined  the  magnitude  of  genetic  variability 
and  parent-progeny  relationships  for  A  and  the  correlation  of  this 
attribute  with  forage  yield  in  a  genetically  broad-based  crested 
wheatgrass  breeding  population.  Significant  differences  (P<0.01) 
were  found  among  clonal  and  progeny  lines  for  A  of  the  leaves  and 
seeds.  Broad-sense  heritability  values  for  leaf  and  seed  A  computed 
on  a  mean  basis  across  two  years  exceeded  90%.  Narrow -sense  heri¬ 
tability  for  leaf  A,  based  on  parent-progeny  regression  analysis 
across  two  years,  was  60%.  Broad-  and  narrow-sense  heritability 
values  for  dry  matter  yield  (DMY)  were  substantially  less  than  the 
corresponding  values  for  A.  The  correlations  between  A  and  DMY 
were  generally  low  and  nonsignificant.  These  data  confirm  earlier, 
preliminary  conclusions  that  selection  for  A  to  improve  WUE  would 
be  a  worthy  breeding  objective  in  crested  wheatgrass  and  that  genetic 
advances  in  A  and  DMY  could  be  achieved  concurrently. 
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The  close  motphological  resemblance  among  fine  fescues  (Festuca 
spp.)  makes  identification  and  classification  of  species  a  difficult 
problem  for  tutfgrass  and  taxonomic  scientists.  Determining  ploidy 
level  has  become  a  major  taxonomic  tool  for  identifying  species  of 
fine  fescues.  The  present  study  used  laser  flow  cytometry  to  deter¬ 
mine  ploidy  levels  of  48  fine  fescue  populations  (accessions)  and 
thereby  infer  species  classification  based  on  observed  and  previously 
reported  chromosome  numbers.  The  10  species  of  fine  fescues 
examined  were  strong  creeping  red  fescue  (F.  rubra  L.  spp.  rubra), 
slender  creeping  red  fescue  (F  rubra  var.  litloralis  Vasey),  Chewings 
fescue  [F  rubra  spp .faliax  (Thuill.)  Nyman],  hard  fescue  (F.  brevip- 
ila  Tracey),  sheep  fescue  [F.  ovina  L.  ssp.  hirtula  (Hackel  ex  Travis) 
Wilkinson],  hair  fescue  (F.filiformis  Pourret),  false  sheep  fescue  (F. 
pseudovina  Hackel  ex  Wiesb),  alpine  fescue  (G.  brachyphyih 
Schultes),  bluebunch  fescue  (F.  idahoensis  Elmer),  and  tundra  fescue 
(F.  lenesis  Drobov).  Significant  differences  were  observed  between 
species  (P<0.01)  and  among  populations  within  species  (P«0.05). 
DNA  content  among  the  10  species  was  observed  to  be  highly  posi¬ 
tively  correlated  with  observed  or  reported  chromosome  numbers 
(r=0.97,  n=10,  P<0.01).  Linear  regression  analysis  predicted  2C 
DNA  content  values  for  each  of  the  four  ploidy  levels  to  be  5.3 1  pg 
for  diploids,  8.53  pg  for  tetraploids,  11.75  pg  for  hexaploids  and 
14.98  pg  for  octoploids.  The  observations  and  results  of  the  present 
study  are  consistent  with  current  taxonomic  treatments  of  hard  and 
sheep  fescue  species  as  well  as  the  other  fine  fescue  species  exam¬ 
ined.  The  information  presented  should  aid  breeders  in  accurately 
and  easily  determining  primary  breeding  germplasm  with  respect  to 
ploidy  levels.  It  may  also  enable  the  turfgrass  industry  to  define  reli¬ 
ably  seed  products  and  the  plant  collector  to  begin  to  assign  native 
and/or  naturalized  accessions  totheirproper  species  categories. 
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Several  studies  are  under  way  at  the  U.S.  Army  Cold  Regions 
Research  and  Engineering  Laboratory  (CRREL)  to  define  environ¬ 
mental  effects  on  detection  and  classification  of  buried  mines  and 
unexplodcd  ordnance  (UXO).  Ground  that  is  very  wet,  frozen,  or 
snow  covered  can  pose  severe  constraints  on  demining  operations. 
The  qualitative  and  quantitative  nature  of  chemical  signatures  of  bur¬ 
ied  land  mines  is  being  documented.  Research  to  date  indicates  that 
although  2,4,6-trinitrotoluene  constitutes  over  99%  of  military- 
grade  TNT,  it  is  a  minor  component  of  the  vapor  signature  at  ground 
level.  CRREL  operates  a  year-round  test  site  to  determine  tire  effect 
of  weather  on  radar  and  IR  systems  used  to  detect  buried  mines.  The 
New  England  site  experiences  many  of  the  weather  conditions  likely 
to  interfere  with  mine  detection  around  the  world.  Short-pulse 
ground  penetrating  radar  (GPR)  was  used  to  profile  both  ordnance 
and  non-ordnance  targets  at  the  40-acre  UXO  site  at  Jefferson  Prov¬ 
ing  Ground.  Analysis  of  the  data  indicates  that  future  systems  will 
have  to  operate  at  faster  data  acquisition  rates.  Radar  modeling  is 
being  used  to  simulate  the  effects  of  the  environment  and  identify 
new  techniques  for  finding  and  classifying  buried  ferrous  objects. 
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The  rhizosphere  soil  adjacent  to  the  plant  root  exhibits  high  micro¬ 
bial  activity  that  may  enhance  hydrocarbon  contaminant  biodegrada¬ 
tion.  The  authors  amended  a  soil  with  an  organic  contaminant 
mixture  (OCM)  containing  equimolar  amounts  of  benzoic  acid, 
hexadecane,  2,2-dimethyl  4,n-propyl-benzene,  phenanthrene, 
pyrene,  and  cis-decahydronaphthalene  or  cycloheptane  to  evaluate 
plant  species  that  can  satisfactorily  grow  in  contaminated  soils  and 
enhance  the  potential  for  microbial  decomposition  of  contaminants 
in  the  rhizosphere.  In  a  plant  screening  of  four  legumes,  four  grasses, 
and  one  composite  exposed  to  0,  1000,  2000,  4000  or  8600  mg 
OCM/kg,  plant  growth  was  reduced  at  the  4000  and  8000  mg/kg 
rates.  At  1000  and  2000  mg  OCM/kg,  root  length  and  root  dty 
weight  of  alpine  bluegrass  (Poa  aipina  L.)  increased.  Root  growth 
for  the  remaining  plant  species  generally  decreased  as  OCM  rate 
increased.  These  studies  demonstrated  that  plants  can  germinate  and 
grow  in  contaminated  soil,  that  relative  to  the  bulk  soil  there  is  an 
increase  in  the  percentage  of  the  rhizosphere  microbial  population 
capable  of  degrading  contaminants,  and  that  roots  of  select  plants 
can  explore  contaminated  soil.  These  data  support  the  hypothesis 
that  bioremediation  of  petroleum  contaminated-soil  can  be  enhanced 
by  growth  of  appropriate  plant  species. 
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Using  plants  and  their  associated  rhizosphere  microorganisms  to 
enhance  biodegradation  of  organic  contaminants  may  provide  a  via¬ 
ble,  low-cost  remediation  option  well-suited  to  remote  sites  or  frag¬ 
ile  ecosystems.  The  authors  investigated  changes  in  the  microbial 
populations  of  a  Captina  silt  loam  with  or  without  bahiagrass 
(Paspaium  notatum  Flugge,  var.  Argentine),  amended  with  0  or  2000 
mg  pyrene/kg  soil,  and  incubated  for  10  weeks.  Microbial  numbers 
were  not  significantly  influenced  by  the  pyrene  level,  but  were 
greater  in  the  rhizosphere  compared  to  the  bulk  soil.  Bacterial  num¬ 
bers  were  5.9  x  106  and  3.6  x  108  CFU/g  in  the  bulk  and  thizosphere 
soil,  respectively.  The  authors  developed  and  used  a  “soil  sock” 
technique  in  a  field  study  to  determine  the  effects  of  nutrient  addition 
and  plants  on  bacterial  numbers  and  remediation  of  soil  contami¬ 
nated  with  diesel.  Initial  data  from  the  study  showed  that  addition  of 
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contamination  treatments  included  an  uncontaminated  control  and  a 
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10  weeks  were  not  significantly  influenced  by  the  contaminant  level 
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bial  numbers  were  greater  in  the  rhizosphere  of  the  bahiagrass-vege- 
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control  treatments.  Measurable  TPH  compounds  in  the  plant  tissue 
were  insignificant.  The  data  demonstrated  that  rhizosphere- 
enhanced  treatment  of  organic-contaminated  soils  can  be  effective  in 
reducing  soil  petroleum  concentrations  and  may  be  a  cost-effective 
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This  report  provides  information  on  the  CRREL  Ice  Jam  Database 
and  its  potential  use  for  analyzing  ice-related  flooding  problems. 
Rivers  in  the  northern  United  States  are  subject  to  ice  jams  that  cause 
flooding;  block  hydropower  and  water  supply  intakes;  delay  or  stop 
navigation;  damage  riverine  structures  such  as  locks,  dams,  bridges, 
dikes,  levees,  and  wingwalls;  and  decrease  downstream  discharge. 
The  lack  of  readily  available  information  on  historical  ice  events  hin¬ 
ders  rapid,  effective  response  to  ice  jam  flooding  and  other  ice- 
related  damage.  The  CRREL  Ice  Jam  Database  was  developed  to 
provide  a  centralized  record  of  ice  events. 
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The  authors  developed  a  chemical-thermodynamic  procedure  for 
calculating  the  capillary  pressures  of  aqueous  NaCI  solutions  in  a 
porous  medium  at  temperatures  below  0°C  by  extending  the  treat¬ 
ment  by  Bran  et  al.  (1 977).  Ice  in  the  porous  medium  was  assumed  to 
be  a  pure  phase  with  thermophysical  properties  identical  to  bulk  hex¬ 
agonal  ice.  The  thermophysical  properties  (and  the  attendant  deriva¬ 
tive  and  integral  properties)  of  the  electrolyte  solutions  were 
calculated  with  the  Pitzer  model  as  parameterized  by  Archer  (1992). 
Experiments  were  conducted  to  test  this  procedure.  Pastes  of  kaolin¬ 
ite  clay,  montmorillonite,  and  quartz  sand  were  prepared  by  washing 
repeatedly  with  aqueous  solutions  of  0.I-,  0.01-  and  0.001-mol/kg 
NaCI.  The  molar  unfrozen  water  contents  of  these  pastes  were  mea¬ 
sured  by  pulsed  nuclear  magnetic  resonance  (NMR)  in  the  tempera¬ 
ture  range  -0.1 4°C  to  -66.6°C.  The  relationships  between  ice- 
solution  capillary  pressures  and  specific  solution  volumes  for  frozen 
pastes  of  each  mineral  were  plotted  for  all  initial  solution  molalites. 
While  some  systemic  errors  were  evident,  these  plots  indicated  that 
the  capillary  pressure-volume  relationships  were  consistent  for 
pastes  of  the  three  minerals  and,  as  expected  from  theory,  unaffected 
by  initial  equilibrating  solution  molality. 
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Facilities  operations  in  a  polar  ice  cap  environment  present  many 
challenges.  Coping  with  the  extreme  cold  temperatures,  associated 
wind  chills,  darkness  during  the  long  winter  months,  and  blowing 
and  drifting  snow  all  hamper  installation,  maintenance  and  repair. 
For  over  40  years,  the  concept  of  using  tunnels  for  utilities  and  per¬ 
sonnel  has  been  tried  with  mixed  results.  In  1991,  the  U.S.  Army 
Cold  Regions  Research  and  Engineering  Laboratory  initiated  a 
project  to  design,  develop,  fabricate,  test,  build,  and  deploy  a  system 
for  the  machining  of  unlined  tunnels  at  the  Amundsen-Scott  South 
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Pole  Station.  The  tunneling  system  as  configured  during  the  Jan. 
1996  deployment  was  capable  of  operating  at  a  maximum  sustained 
production  rate  (>4  hr)  of  1 .5  m/hr  for  a  2x3x1 6-m  tunnel.  The  max¬ 
imum  operating  depth  was  approximately  16  m  from  surface  to  the 
tunnel  floor.  The  maximum  length  tunneled  during  one  shift  was  13 
m,  and  the  maximum  one-day  progress  was  21.3  m.  The  system  is 
described  in  this  report,  along  with  suggestions  to  improve  the  cur¬ 
rent  technology. 
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The  Russian  drifting  station  North  Pole  4  (NP-4)  was  within  5°  lati¬ 
tude  of  the  North  Pole  from  Apr.  1956  to  Apr.  1957.  The  authors  use 
a  wide-ranging  set  of  snow  and  meteorological  data  collected  at  3- 
hourly  intervals  on  NP-4  during  this  period  to  investigate  energy  and 
mass  transfer  in  the  snow,  sea  ice,  and  atmospheric  surface  layer  in 
the  central  Arctic.  SNTHERM,  a  one-dimensional  energy  and  mass 
balance  model,  synthesizes  these  diverse  NP-4  data  and  thereby 
yields  energetically  consistent  time  series  of  the  components  of  the 
surface  heat  budget.  To  parameterize  the  sensible  heat  flux  during 
extremely  stable  stratification,  the  authors  replace  the  usual  log-lin¬ 
ear  stability  function  with  the  “Dutch"  formulation  and  introduce  a 
windless  coefficient  in  the  hulk  parameterization.  This  coefficient 
provides  sensible  heat  transfer  at  the  surface,  even  when  the  mean 
wind  speed  is  near  zero,  and  thereby  prevents  the  surface  tempera¬ 
ture  from  falling  to  unrealistically  low  values,  a  common  modeling 
problem  when  the  stratification  is  vety  stable.  Several  other  modifi¬ 
cations  to  SNTHERM  introduce  procedures  for  creating  a  realistic 
snowpack  that  has  continuously  variable  density  and  is  subject  to 
erosion  and  wind  packing.  The  NP-4  data  provide  for  two  distinct 
simulations:  one  on  2-year  ice  and  one  on  multiyear  ice.  They  vali¬ 
date  the  modeling  by  comparing  simulated  and  observed  tempera¬ 
tures  at  various  depths  in  the  snow  and  sea  ice.  Simulations  for  both 
sites  show  the  same  tendencies.  During  the  summer,  the  shortwave 
radiation  is  the  main  term  in  the  surface  heat  budget.  Shortwave  radi¬ 
ation  also  penetrates  into  the  snow  and  causes  a  subsurface  tempera¬ 
ture  maximum  that  both  the  data  and  the  model  capture.  During  the 
winter,  the  net  longwave  balance  is  the  main  term  in  the  surface  heat 
budget.  The  snow  and  sea  ice  cool  in  response  to  longwave  losses, 
but  the  flux  of  sensible  heat  from  the  air  to  the  surface  mitigates  these 
losses  and  isthus  nearly  a  mirror  image  of  the  emitted  longwaveflux. 
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refs. 

Ocean  currents,  Water  transport,  Sea  water,  Water 
chemistry,  Nutrient  cycle,  Geochemical  cycles,  Salin¬ 
ity,  Bering  Sea,  Chukchi  Sea,  Arctic  Ocean 

53-3815 

Comparison  of  laboratory  data  with  a  viscous 
two-layer  model  of  wave  propagation  in  grease 
ice. 

Newyear,  K.,  Martin,  S.,  Journal  of  geophysical 
research,  Apr.  15,  1999,  104(C4),  p.7837-7840,  14 
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tion:  the  example  of  the  Yenisei  River. 

IAmskikh,  A.F.,  IAmskikh,  A.A.,  Brown,  A.G.,  Flu¬ 
vial  Processes  and  Environmental  Change.  Edited  by 
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Environmental  change  and  sediment  yield  from 
glacierised  basins:  the  role  of  fluvial  processes  and 
sediment  storage. 

Warburton,  J.,  Fluvial  Processes  and  Environmental 
Change.  Edited  by  A.G.  Brown  and  T.A.  Quine. 
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Impact  of  recent  climate  change  on  river  flow  and 
glaciofluvial  suspended  sediment  loads  in  South 
Iceland. 
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Environmental  Change.  Edited  by  A.G.  Brown  and 
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Geotextiles  to  stabilize  thawing,  low-bearlng- 
capacity  soils:  a  comparison  of  two  design  meth¬ 
ods  for  use  by  the  US  Army. 

Henry,  K.S.,  Holtz,  R.D.,  MP  5332,  Geosynthetics 
'99,  Boston,  MA,  Apr.  28-30,  1999.  Conference  pro¬ 
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Thawing  fine-grained  soils  are  often  saturated  and  have  extremely 
low  hearing  capacity.  Geotextiles  reinforce  unsurfaced  roads  on 
weak,  saturated  soils  and  therefore  are  good  candidates  for  stabiliza¬ 
tion  of  thawing  soils.  To  stabilize  the  soil,  a  geotextile  is  placed  on  it, 
then  the  geotextile  is  covered  with  aggregate.  Design  involves  selec¬ 
tion  of  aggregate  thickness  and  geotextile.  The  US  Atmy  uses  one  of 
two  commonly  used  design  techniques  for  geotextile  reinforcement 
of  low-volume  roads.  The  other  method,  which  offers  potential  to 
reduce  aggregate  thickness  over  the  geotextile  by  accounting  for  the 
tensile  properties  of  the  geotextile,  was  compared  with  the  Army 
method.  Although  it  offers  considerable  aggregate  savings  over  the 
current  method,  it  may  be  unconservative  with  respect  to  stresses 
estimated  at  the  subgrade  surface.  Future  work  should  consider 
adopting  a  method  that  provides  realistic  estimates  of  stresses  at  the 
subgrade  as  well  as  aggregate  savings  through  accounting  for  the 
tensile  properties  of  geotextiles. 
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Repeated  loading  of  reinforced  finite  depth  granu¬ 
lar  material. 

Walters,  D.L.,  Raymond,  G.P.,  Geosynthetics  '99, 
Boston,  MA,  Apr.  28-30,  1999.  Conference  proceed¬ 
ings.  Vol.2,  Roseville,  MN,  Industrial  Fabrics  Asso¬ 
ciation  International,  1999,  p.697-709,  10  refs. 
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Effectiveness  of  geosynthetics  for  roadway  con¬ 
struction  in  cold  regions:  results  of  a  multi-use 
test  section. 

Hayden,  S.A.,  Humphrey,  D.N.,  Christopher,  B.R., 
Henry,  K.S.,  Fetten,  C.,  MP  5333,  Geosynthetics  '99, 
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The  Maine  Department  of  Transportation  has  reconstructed  a  3.0  km 
portion  of  U.S.  Route  1 A  within  the  towns  of  Frankfort  and  Winter- 
port,  ME.  This  roadway  is  plagued  with  poor  subgrade  soils  (A-6) 
and  has  been  historically  known  for  its  poor  pavement  performance. 
The  reconstruction  project  is  providing  an  excellent  opportunity  to 
evaluate  the  effectiveness  of  alternative  pavement  sections  incorpo¬ 
rating  varying  geosynthetics  in  differing  applications  under  northern 
climatic  conditions.  Multiple  test  sections  encompassing  the  entire 
length  of  the  project  have  been  constructed  using  different  combina¬ 
tions  of  geosynthetics  including:  single  and  multiple  layers  of  geo¬ 
grids  as  reinforcements  with  and  without  separation  layers;  high 
strength  woven  geotextile  as  reinforcement;  woven  and  nonwoven 
geotextiles  as  separation/stabilization  layers;  and,  geocomposites  to 
provide  horizontal  drainage  and  act  as  a  capillary  barrier.  A  control 
section  with  no  geosynthetics  was  also  constructed.  Each  test  sec¬ 
tion  is  instrumented.  Along  with  an  overview  of  the  project,  this 
interim  paper  presents  the  reinforcement  and  drainage  data  collected 
during  installation  and  after  the  first  year  of  monitoring. 
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Initial  evaluation  of  geotextiles  for  wastewater  fil¬ 
tration  at  temporary  base  camps. 

Martel,  C.J.,  Pelton,  D.K.,  Henry,  K.S.,  MP  5334, 
Geosynthetics  '99,  Boston,  MA,  Apr.  28-30,  1999. 
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The  Army  has  identified  a  need  for  a  deployable  wastewater  treat¬ 
ment  system  for  use  at  temporary  base  camps  such  as  those  in  Bos¬ 
nia.  This  study  evaluated  a  new  concept  for  wastewater  treatment 
that  features  the  use  of  disposable  geotextiles  for  filtration  of  waste- 
water.  The  advantage  of  this  concept  is  that  it  eliminates  the  need  for 
large  settling  tanks  and  sludge  dewatering  operations.  Cost  esti¬ 
mates  indicate  that  geotextile  filtration  of  wastewater  is  approxi¬ 
mately  one-third  the  cost  of  conventional  treatment.  In  this  bench 
scale  study,  up  to  70%  of  the  total  suspended  solids  (TSS)  and  40% 


of  the  biochemical  oxygen  demand  from  raw  wastewater  (sewage) 
were  removed,  demonstrating  that  nonwoven  geotextiles  are  very 
good  filters.  The  hydraulic  capacity  varied  from  646  L/m2  to  3 1 38  V 
m2  depending  on  the  TSS  concentration.  Approximately  one-half  of 
the  hydraulic  capacity  was  restored  by  cleaning.  Calculations  indi¬ 
cate  that  the  graywater  (sewage  minus  water  from  latrines)  produced 
by  a  550  soldier  unit  would  require  1 16  m2  of  geotextile  per  day, 
which  would  mean  several  manual  filter  changes  each  day.  The  alter¬ 
native  is  to  automate  the  filter  change  as  itbecomes  clogged. 
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chungsgesellschaft,  Interpraevent,  1996,  p.197-206, 
With  German  summary.  3  refs. 

DLC  QC981.8.C5I65  1996  Vol.5 

Highway  planning,  Road  maintenance,  Protective 

vegetation,  Soil  conservation,  Soil  stabilization, 

Slope  protection,  Landslide  control,  Channel  stabili¬ 
zation,  Flood  control,  Nepal,  Bhutan 

53-3943 

Geologic  studies  In  Alaska  by  the  U.S.  Geological 
Survey,  1996. 

Gray,  J.E.,  ed,  Riehle,  J.R.,  ed,  U.S.  Geological  Sur¬ 
vey.  Professional  paper,  1998,  No.1595,  200p.,  Refs, 
passim.  For  selected  papers  see  53-3944  through  53- 
3951. 

Geological  surveys,  Exploration,  Geochemistry,  Min¬ 
erals,  Gold,  Natural  resources,  United  States — Alaska 

53-3944 

Role  of  glaciers  and  glacial  deposits  in  the  Kenai 
River  watershed  and  the  implications  for  aquatic 
habitat. 

Dorava,  J.M.,  Scott,  K.M.,  U.S.  Geological  Survey. 
Professional  paper,  1998,  No.1595,  Geologic  studies 
in  Alaska  by  the  U.S.  Geological  Survey,  1996. 

Edited  by  J.E.  Gray  and  J.R.  Riehle,  p.3-8,  14  refs. 
Glacial  hydrology,  Meltwater,  Glacial  rivers,  Glacial 
lakes,  Glacial  deposits,  Ecosystems,  Ecology,  Ani¬ 
mals,  United  States — Alaska — Kenai  River 

53-3945 

Reconnaissance  study  of  the  chemistry  of  natural 
waters  draining  chromite-bearing  ultramafic  com¬ 
plexes  in  Alaska. 

Taylor,  C.D.,  Meier,  A.L.,  D'Angelo,  W.M.,  U.S. 
Geological  Survey.  Professional  paper,  1998, 

No.1595,  Geologic  studies  in  Alaska  by  the  U.S. 
Geological  Survey,  1996.  Edited  by  J.E.  Gray  and 
J.R.  Riehle,  p.9-16,  28  refs. 

Mining,  Tailings,  Minerals,  Ground  water,  Springs 
(water),  Water  pollution,  Water  chemistry,  Hydro- 
geochemistry,  United  States — Alaska 

53-3946 

Age,  isotopic,  and  geochemical  studies  of  the  For- 
tyseven  Creek  Au-As-Sb-W  prospect  and  vicinity, 
southwestern  Alaska. 

Gray,  J.E.,  Gent,  C.A.,  Snee,  L.W.,  Theodorakos, 

P.M.,  U.S.  Geological  Survey.  Professional  paper, 
1998,  No.1595,  Geologic  studies  in  Alaska  by  the 
U.S.  Geological  Survey,  1996.  Edited  by  J.E.  Gray 
and  J.R.  Riehle,  p.17-29,  47  refs. 

Geological  surveys,  Exploration,  Minerals,  Gold, 
Natural  resources,  Geochemistry,  Hydrogeochemis¬ 
try,  United  States — Alaska 

53-3947 

Geology  and  gold  resources  of  the  Stuyahok  area. 
Holy  Cross  quadrangle,  southwestern  Alaska. 

Miller,  M.L.,  Bundtzen,  T.K.,  Keith,  W.J.,  U.S.  Geo¬ 
logical  Survey.  Professional  paper,  1998,  No.1595, 
Geologic  studies  in  Alaska  by  the  U.S.  Geological 
Survey,  1996.  Edited  by  J.E.  Gray  and  J.R.  Riehle, 
p.31-49,  24  refs. 

Geological  surveys,  Exploration,  Minerals,  Gold, 
Natural  resources,  Geochemistry,  United  States — 
Alaska — Stuyahok 


53-3948 

Petrology,  geochemistry,  age,  and  significance  of 
two  foliated  intrusions  in  the  Fairbanks  district, 
Alaska. 

Newberry,  R.J.,  Bundtzen,  T.K.,  Mortensen,  J.K., 
Weber,  F.R.,  U.S.  Geological  Survey.  Professional 
paper,  1998,  No.1595,  Geologic  studies  in  Alaska  by 
the  U.S.  Geological  Survey,  1996.  Edited  by  J.E. 
Gray  and  J.R.  Riehle,  p.l  17-129,  44  refs. 

Geological  surveys,  Exploration,  Geochemistry, 
Lithology,  Geochronology,  Minerals,  Gold,  United 
States — Alaska — Fairbanks 

53-3949 

New  40Ar/MAr  dates  for  intrusions  and  mineral 
prospects  in  the  eastern  Yukon-Tanana  terrane, 
Alaska — regional  patterns  and  significance. 

Newberry,  R.J.,  Layer,  P.W.,  Burleigh,  R.E.,  Solie, 
D.N.,  U.S.  Geological  Survey.  Professional  paper, 

1998,  No.1595,  Geologic  studies  in  Alaska  by  the 
U.S.  Geological  Survey,  1996.  Edited  by  J.E.  Gray 
and  J.R.  Riehle,  p.131-159,  71  refs. 

Geological  surveys,  Exploration,  Geochemistry, 
Lithology,  Geologic  structures,  Minerals,  Gold,  Natu¬ 
ral  resources,  Geochronology,  Radioactive  age  deter¬ 
mination,  Soil  dating,  United  States — Alaska 

53-3950 

U.S.  Geological  Survey  reports  on  Alaska  released 
in  1996. 

Galloway,  J.P.,  Toussaint,  S.,  U.S.  Geological  Sur¬ 
vey.  Professional  paper,  1998,  No.1595,  Geologic 
studies  in  Alaska  by  the  U.S.  Geological  Survey, 
1996.  Edited  by  J.E.  Gray  and  J.R.  Riehle,  p.193- 
196,  101  citations. 

Bibliographies,  Research  projects,  Geological  sur¬ 
veys,  Exploration,  United  States — Alaska 

53-3951 

Reports  about  Alaska  in  non-USGS  publications 
released  in  1996  that  Include  USGS  authors. 
Galloway,  J.P.,  Toussaint,  S.,  U.S.  Geological  Sur¬ 
vey.  Professional  paper,  1998,  No.1595,  Geologic 
studies  in  Alaska  by  the  U.S.  Geological  Survey, 

1996.  Edited  by  J.E.  Gray  and  J.R.  Riehle,  p.  197- 
200,  87  citations. 

Bibliographies,  Research  projects,  Geological  sur¬ 
veys,  Exploration,  United  States — Alaska 

53-3952 

Slabs  and  wind.  [Plaques  et  vent] 

Duclos,  A.,  Neige  et  avalanches.  Mar.  1999,  No.85, 
p.2-5,32,  In  French  with  English  summary. 

Wind  factors,  Wind  erosion,  Snow  erosion,  Snow¬ 
drifts,  Snow  cover  stability,  Avalanche  formation, 
Snow  slides,  Avalanche  forecasting 

53-3953 

Judgement  about  a  mortal  avalanche  accident  on 
a  ski  run.  [Avalanche  &  Val  Thorens:  dtclenche- 
ment  sans  faute] 

Sarraz-Boumet,  P.,  Neige  et  avalanches,  Mar.  1999, 
No.85,  p.6-7,32,  In  French  with  English  summary. 
Avalanches,  Accidents,  Avalanche  triggering,  Ava¬ 
lanche  forecasting,  Safety,  Legislation,  France 

53-3954 

Ski  injuries  in  1998.  [Accldentologie  du  ski — hiver 
1997-1998] 

Laporte,  J.D.,  Binet,  M.H.,  Neige  et  avalanches,  Mar. 

1999,  No.85,  p.8-12,32,  In  French  with  English  sum¬ 
mary. 

Skis,  Accidents,  Safety,  France 
53-3955 

Realization,  use  and  limit  of  the  CLPA.  [Realisa¬ 
tion,  usage  et  limites  de  la  Carte  de  Localisation 
Probable  des  Avalanches] 

Borrel,  G.,  Neige  et  avalanches.  Mar.  1999,  No.85, 
p.  1 3-1 8,32,  In  French  with  English  summary. 

Snow  cover  stability,  Terrain  identification,  Aerial 
surveys,  Mapping,  Avalanche  forecasting,  Data  pro¬ 
cessing,  France 

53-3956 

Question  about  stability.  [Stability  en  question) 

Duclos,  A.,  Neige  et  avalanches.  Mar.  1999,  No.85, 
p.  19,32,  In  French  with  English  summary. 

Snow  cover  stability,  Avalanche  triggering,  Blasting 
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53-3957 

Avalanche  dog  handler  education:  which  dog  to 
choose.  [Formation  maitre  chien  d'avaianches: 
quel  chien  choisir] 

Stinglhamber,  X.,  Neige  et  avalanches,  Mar.  1999, 
No.85,  p.22-23,32,  In  French  with  English  summary. 

Avalanches,  Accidents,  Rescue  operations,  Animals 

53-3958 

ANENA's  training  courses  1998.  [Formations 
1998) 

Chavasse,  B.,  Neige  et  avalanches,  Mar.  1999, 

No.85,  p.24-26,32,  In  French  with  English  summary. 

Avalanches,  Avalanche  triggering,  Blasting,  Safety, 
Rescue  operations,  Animals,  Education,  France 

53-3959 

Hours  of  work  and  rest  of  Canadian  ice  naviga¬ 
tors  on  board  foreign-registered  vessels  in  arctic 
waters. 

Buck,  L.,  Brooks,  J.,  Webb,  R.,  Transport  Canada. 
Transportation  Development  Centre,  Montreal.  Pub¬ 
lication,  Mar.  1998,  TP  13207E,  42p.  +  appends., 
With  French  summary.  25  refs. 

Ice  navigation,  Human  factors,  Labor  factors,  Health, 
Safety 

53-3960 

Investigation  of  transient  hydrodynamic  phenom¬ 
ena  in  ship-ice  ramming. 

Phillips,  L.D.,  Tanaka,  H.,  Transport  Canada.  Trans¬ 
portation  Development  Centre,  Montreal.  Publica¬ 
tion,  Nov.  1997,  TP  12954E,  86p.  +  appends.,  MIC- 
99-00013,  With  French  summary.  23  refs. 

Icebreakers,  Ice  breaking,  Ice  solid  interface,  Ice 
navigation,  Ice  loads,  Ice  pressure,  Metal  ice  fric¬ 
tion,  Structural  analysis,  Hydrodynamics,  Impact 
tests,  Mathematical  models,  Computer  programs 

53-3961 

Protocol  for  the  characterization  of  explosives- 
contaminated  sites. 

Thiboutot,  S.,  et  al,  MP  5335,  Canada.  Defence 
Research  Establishment  Valcartier,  Quebec.  Report. 
Apr.  1998,  DREV-R-9721,  73p„  With  French  sum¬ 
mary.  75  refs. 

Military  facilities,  Site  surveys,  Explosives,  Soil  pol¬ 
lution,  Soil  tests,  Soil  analysis,  Chemical  analysis, 
Ground  water,  Water  pollution,  Health,  Canada 

Many  activities  of  the  Canadian  Forces,  such  as  firing,  demolition 
procedures  and  destruction  of  obsolete  ammunition  by  open  burning 
and  open  detonation  may  lead  to  the  dispersion  of  energetic  com¬ 
pounds  in  the  environment.  These  compounds  are  being  closely 
examined  due  to  their  highly  specific  physical,  chemical  and  toxico¬ 
logical  properties.  In  Canada,  limited  effort  has  been  devoted  to 
examine  this  particular  environmental  threat.  In  this  context,  RAD 
was  dedicated  towards  the  establishment  of  a  protocol  that  will  allow 
reliable  and  safe  characterization  of  sites  potentially  contaminated 
with  explosives.  This  protocol  was  based  on  Defence  Research 
Establishment  Valcartier  research  efforts  and  expertise  in  the  chem¬ 
istry  of  energetic  materials,  on  the  current  existing  literature,  on  the 
experience  gained  in  practical  field  sampling  and  on  collaborative 
work  with  BRI  and  CRREL.  The  protocol  detailed  in  the  present 
report  covers  all  aspects  related  to  surface  and  subsurface  sampling, 
extraction,  analysis,  field-screening  methods  and  environmental  fate 
related  with  these  specific  contaminants.  Furthermore,  safety  proce¬ 
dures  are  described  that  take  into  account  the  explosive  and  toxic 
nature  of  these  compounds.  This  protocol  will  serve  as  a  reference 
guide  for  future  sampling  campaigns  on  sites  that  are  potentially 
contaminated  with  explosives. 

53-3962 

Development  of  laboratory  test  procedures  to 
replace  field  anti-icing  fluid  tests  (snow  equiva¬ 
lence  tests). 

Bemardin,  S.,  Dubuisson,  C.,  Laforte,  J.L.,  Trans¬ 
port  Canada.  Transportation  Development  Centre, 
Montreal.  Publication,  Nov.  1997,  TP  1 3 14  IE, 

109p.,  MIC-98-07480,  With  French  summary. 

Aircraft  icing,  Ice  accretion,  Icing  rate,  Ice  forecast¬ 
ing,  Snowstorms,  Snowfall,  Chemical  ice  prevention, 
Safety,  Environmental  tests 


53-3963 

Fluid  behaviour  simulation:  modelling  of  water 
diffusion  in  ground  aircraft  de/anti-icing  fluids  for 
numerical  prediction  of  laboratory  holdover  time. 

Louchez,  P.R.,  Zouzou,  A.,  Liu,  L.,  Sasseville,  R., 
Transport  Canada.  Transportation  Development  Cen¬ 
tre,  Montreal.  Publication,  Oct.  1997,  TP  13113E, 
44p.  +  append.,  MIC-99-00105,  With  French  sum¬ 
mary.  17  refs. 

Aircraft  icing,  Ice  accretion,  Ice  detection,  Chemical 
ice  prevention,  Ice  removal,  Icing  rate,  Ice  forecast¬ 
ing,  Safety,  Environmental  tests,  Mathematical  mod¬ 
els 

53-3964 

Antarctic  automatic  weather  station  data  for  the 
calendar  year  1996. 

Keller,  L.M.,  Weidner,  G.A.,  Steams,  C.R.,  Whit¬ 
taker,  M.T.,  Holmes,  R.E.,  Madison,  University  of 
Wisconsin,  Space  Science  and  Engineering  Center, 
1999,  47p. 

Polar  atmospheres,  Marine  atmospheres,  Weather  sta¬ 
tions,  Meteorological  data,  Data  processing,  Data 
transmission,  Air  temperature.  Atmospheric  pres¬ 
sure,  Wind  velocity,  Wind  direction,  Antarctica 

53-3965 

Influences  of  solar-terrestrial  events  on  atmo¬ 
spheric  environment  over  Syowa  Station,  Antarc¬ 
tica:  a  preliminary  analysis  of  radiosonde 
observations. 

Watanabe,  T.,  NIPR  Symposium  on  Upper  Atmo¬ 
sphere  Physics.  Proceedings.  No.9,  Tokyo,  National 
Institute  of  Polar  Research,  Feb.  1996,  p.42-55,  9 
refs. 

Solar  activity,  Polar  atmospheres,  Atmospheric  circu¬ 
lation,  Atmospheric  composition,  Ozone,  Air  temper¬ 
ature,  Statistical  analysis,  Antarctica — Showa  Station 

53-3966 

ENSO  events  and  interannual  variations  of  win¬ 
ter  sea-ice  in  the  Greenland,  the  Kara  and  the 
Barents  Seas. 

Wu,  B.Y.,  Gao,  D.Y.,  Huang,  R.H.,  Chinese  science 
bulletin,  Aug.  1997,  42(16),  p.1382-1385,  5  refs. 
Atmospheric  circulation,  Ocean  currents,  Air  ice 
water  interaction,  Sea  ice  distribution,  Ice  condi¬ 
tions,  Drift,  Ice  cover  effect,  Greenland  Sea,  Barents 
Sea,  Russia — Kara  Sea 

53-3967 

Impurity  effects  in  the  premelting  of  ice. 

Wettlaufer,  J.S.,  Physical  review  letters.  Mar.  22, 

1999,  82(12),  p.2516-2519,  22  refs. 

Ice  melting,  Doped  ice,  Impurities,  Superheated  ice, 
Ice  surface,  Films,  Interfacial  tension,  Phase  transfor¬ 
mations,  Ice  models,  Mathematical  models 

53-3968 

Changes  in  photosynthetic  carbon  assimilation  in 
antarctic  sea-ice  diatoms  during  spring  bloom: 
variation  in  synthesis  of  lipid  classes. 

Palmisano,  A.C.,  Lizotte,  M.P.,  Smith,  G.A.,  Nichols, 
P.D.,  White,  D.C.,  Sullivan,  C.W.,  Journal  of  experi¬ 
mental  marine  biology  and  ecology,  1988,  Vol.116, 
p.1-13,  31  refs. 

Sea  ice,  Ice  water  interface,  Ice  cover  effect,  Marine 
biology,  Algae,  Plant  ecology.  Plant  physiology,  Pho¬ 
tosynthesis,  Nutrient  cycle,  Biomass,  Antarctica — 
McMurdo  Sound 

53-3969 

System  and  method  for  detection  of  frazil  ice  on 
underwater  grating. 

Yankielun,  N.E.,  MP  5336,  U.S.  Patent  Office. 

Patent,  May  4,  1999,  8  col.,  USP-5,900,820,  13  refs. 
Water  intakes,  Frazil  ice,  Ice  accretion,  Ice  loads,  Ice 
detection,  Monitors,  Telemetering  equipment 
A  system  for  detecting  accretion  of  frazil  ice  on  underwater  gratings 
includes  a  housing  for  disposition  beneath  a  water  surface  and 
spaced  from  but  proximate  an  underwater  intake  grating.  A  pair  of 
parallel  electrically  conductive  bars  are  mounted  side-by-side  in  the 
housing  and  extend  therefrom.  The  bars  are  in  communication  with 
an  electromagnetic  wave  generator  in  the  bousing.  A  coaxial  trans¬ 
mission  line  is  connected  at  a  first  end  to  the  bousing  and  in  commu¬ 
nication  with  the  pair  of  bars  for  extension  from  the  housing 
upwardly  above  the  water  surface.  A  monitoring  station  is  disposed 
above  the  water  surface  for  receiving  signals  from  the  bars,  the  moni¬ 
toring  station  having  a  second  end  of  the  transmission  line  fixed 
thereto.  The  wave  generator  propagates  electromagnetic  waves  to 
the  bars  for  further  travel  to  distal  ends  of  the  bars,  and  back  to  the 


housing  and  thence  to  the  monitoring  station.  The  monitoring  station 
is  adapted  to  compute  wave  round  trip  travel  time  in  the  bars  and  to 
compute  changes  in  the  round  trip  travel  time,  from  which  is  deter¬ 
mined  absence,  presence,  and  build-up  of  frazil  ice  on  the  bars, 
thereby  providing  an  indication  of  same  on  the  grating. 

53-3970 

Vertical  penetration  of  floating  ice  sheets. 

Sodhi,  D.S.,  MP  5337,  International  journal  of  sol¬ 
ids  and  structures,  Nov.  1998,  35(31-32),  p.4275- 
4294,  29  refs. 

Ice  cover  strength,  Bearing  strength,  Ice  elasticity, 

Ice  loads,  Ice  creep,  Ice  deformation,  Ice  cracks,  Ice 
breaking,  Penetration  tests,  Strain  tests 

Existing  failure  criteria  for  the  bearing  capacity  of  floating  ice  sheets 
predict  the  load  for  the  occurrence  of  the  first  radial  crack  or  a  cir¬ 
cumferential  crack,  when  the  maximum  stress  obtained  from  an  elas¬ 
tic  analysis  in  the  ice  equals  the  tensile  strength.  From  full-scale  and 
small-scale  tests,  the  ultimate  load  to  cause  complete  penetration  of  a 
floating  ice  sheet  is  much  higher  than  that  to  cause  the  first  radial 
crack.  This  can  be  attributed  to  wedging  action  during  deformation 
of  a  radially  cracked  ice  sheet.  The  author  presents  three  approaches 
taken  to  determine  the  ice  penetration  force:  plastic  limit  analysis, 
small-scale  experiments  and  full-scale  measurements  in  the  field. 
Small-scale  experiments  were  conducted  with  freshwater  ice  in  a 
laboratory  basin  to  understand  the  wedging  action  during  the  vertical 
loading  of  floating  ice  sheets.  Results  of  the  following  experiments 
are  presented:  beams  with  fixed  ends,  paired  cantilever  beams 
arranged  free-end  to  ffee-end  and  loaded  together,  beams  with  an 
apparatus  inserted  between  the  free  ends  of  paired  cantilever  beams 
to  measure  the  in-plane  force  during  vertical  loading,  and  vertical 
downward  loading  of  floating  ice  sheets  with  fixed  and  free  bound¬ 
aries.  Analysis  of  the  data  from  the  beam  tests  reveals  that  the  wedg¬ 
ing  action  results  in  the  development  of  wedging  pressure  in  the  top 
or  bottom  third  of  the  ice  thickness,  and  this  results  in  a  resisting 
moment  that  counters  the  deformation  of  a  cracked  ice  sheet.  An  ice 
sheet  attached  to  the  basin  wall  inhibits  the  propagation  of  radial 
cracks  because  of  the  wedging  action,  whereas  an  ice  sheet  free  at  the 
edges  from  the  surrounding  ice  sheet  fails  by  the  propagation  of 
radial  cracks  all  the  way  to  the  ice  sheef  s  free  boundary.  The  differ¬ 
ence  between  the  two  breakthrough  loads  of  the  free  and  the  fixed  ice 
sheets  can  be  attributed  to  wedging  action.  The  results  of  the  beam 
tests  are  used  in  the  results  of  plastic  limit  analysis  to  predict  the 
breakthrough  loads  of  floating  ice  sheets,  which  are  in  agreement 
with  loads  measured  during  full-scale  and  small-scale  experiments. 

53-3971 

Ice-core  records  of  global  climate  and  environ¬ 
ment  changes. 

Delmas,  R.J.,  Indian  Academy  of  Sciences.  Proceed¬ 
ings.  Earth  and  planetary  sciences,  Dec.  1998, 
107(4),  p.307-319,  82  refs. 

Ice  sheets,  Ice  cores,  Glacial  meteorology,  Polar 
atmospheres,  Marine  atmospheres,  Atmospheric  cir¬ 
culation,  Atmospheric  composition,  Air  pollution,  Ice 
composition,  Global  change,  Paleoclimatology, 
Greenland,  Antarctica 

53-3972 

Closure  for  analysis  of  boundary  layer  turbulence 
correlations. 

Treviilo,  G.,  Andreas,  E.L.,  MP  5338,  Conference  on 
Boundary  Layers  and  Turbulence,  13th,  Dallas,  TX, 
Jan.  10-15,  1999.  Preprint  volume,  Boston,  Ameri¬ 
can  Meteorological  Society,  1999,  p.609-611,  7  refs. 

Atmospheric  boundary  layer,  Turbulent  boundary 
layer,  Turbulence,  Mathematical  models,  Statistical 
analysis 

53-3973 

Greenland  ice  sheet — a  model  for  its  culmination 
and  decay  during  and  after  the  last  glacial  maxi¬ 
mum. 

Funder,  S.,  Hansen,  L.,  Geological  Society  of  Den¬ 
mark.  Bulletin,  1996,  42(2),  p.137-152.  With  Dan¬ 
ish  summary.  75  refs. 

Ice  sheets,  Glaciation,  Glacial  geology,  Glacial 
deposits,  Glacier  oscillation,  Glacier  melting,  Calv¬ 
ing,  Marine  geology,  Marine  deposits,  Bottom  sedi¬ 
ment,  Drill  core  analysis,  Sea  level,  Isostasy, 
Geochronology,  Global  change,  Paleoclimatology, 
Greenland 
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53-3974 

Engineerlng-geocryologlcal  monitoring  of  the 
Yamsoveysk  gas  condensate  field  in  northern  West 
Siberia.  (Opyt  provedeniia  inzhenerno-geokriolog- 
icheskogo  monitoringa  na  IAmsoveiskom  gazokon- 
densatnom  mestorozhdenii  na  severe  Zapadnof 
Sibiri] 

Buldovich,  S.N.,  Garagulia,  L.S.,  Ospennikov,  E.N., 
Geoekologiia:  inzhenernaia  geologiia,  gidro- 
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Infrared  thermography  has  been  used  successfully  for  many  years  to 
find  problem  areas  on  buried  district  heating  systems.  While  such 
information  is  useful  for  locating  areas  of  major  failures,  for  plan¬ 
ning  purposes  some  quantification  of  the  results  from  an  infrared  sur¬ 
vey  of  major  portions  of  a  district  heating  system  would  be 
advantageous.  Some  recent  progress  has  been  made  toward  this  end 
by  two  International  Energy  Agency  District  Heating  projects  in 
which  the  US  Army  Cold  Regions  Research  and  Engineering  Labo¬ 
ratory  (CRREL)  has  participated  with  colleagues  from  the  Nordic 
countries.  The  objective  of  these  projects  was  to  develop  a  method 
that  would  allow  quantification  of  heat  losses  from  the  temperature 
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profile  of  the  ground's  surface  above  the  buried  heat  distribution 
pipeline.  Basically,  the  method  uses  the  integral  of  the  temperature 
distribution  at  the  ground's  surface  along  with  climatological  and 
system  data  to  arrive  at  an  empirical  estimate  of  the  heat  loss.  Using 
this  method,  CRREL  has  conducted  infrared  surveys  of  two  facili¬ 
ties.  Results  have  been  good,  and  the  facilities  have  been  provided 
with  both  heat  loss  estimates  and  prioritized  replacement  lists.  This 
paper  describes  the  “TX  method,”  as  it  is  called,  and  its  use.  Sample 
results  from  the  surveys  done  to  date  will  also  bepresented. 
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This  paper  is  concerned  with  the  behavior  of  a  tube  bundle  subjected 
to  combined  fiuidelastic  and  turbulence  excitation.  Here,  the  authors 
formulate  the  fiuidelastic  forces  based  on  a  simplified,  nonlinear 
model  for  a  single  flexible  tube  surrounded  by  rigid  neighbors  and 
constrained  to  move  transverse  to  the  mean  flow.  They  use  a  fiat 
power  spectral  density  function  to  express  the  turbulence  excitation. 
The  resulting  system  they  first  examine  beuristically,  based  on  a 
superposition  of  both  excitation  mechanisms.  They  then  assess  the 
merits  of  this  approach  via  direct  numerical  integration  of  the  equa¬ 
tion  of  motion.  Lastly,  they  perform  a  nonlinear  investigation  into 
the  sensitivity  of  the  fiuidelastic  stability  boundary  on  variations  in 
the  random  field  of  turbulence' and  generate  a  stability  map.  The 
analysis  shows  that  the  fiuidelastic  stability  boundary  defined  by  an 
unstable  bifurcation  may  be  reduced  by  turbulence;  for  long-term 
operation,  the  threshold  reduction  may  approach  the  size  of  a  hyster¬ 
esis  region.  This  effect  increases  with  turbulence  intensity  and 
decreases  with  unstable-limit-cycle  amplitude.  For  a  stable  bifurca¬ 
tion,  the  fiuidelastic  stability  boundary  is  virtually  unaffected  by  tur¬ 
bulence.  In  the  latter  case,  the  effect  of  turbulence  is  through 
practical  stability  definitions  made  using  amplitude-response  curves. 
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A  prototype,  electromagnetic-based  frazil  ice  detection  system 
(patent  pending)  has  been  developed  and  tested  under  simulated  fra¬ 
zil  ice  accretion  conditions  in  an  environmentally  controlled  flume. 
The  system  employs  a  time-domain  reflectometer  (TOR)  and  spe¬ 
cially  designed  transmission  line  sensor  to  monitor  the  accretion  of 
frazil  ice  by  measuring  the  propagation  time  along  the  sensor  when  it 
is  submerged.  Changes  in  the  round-trip  travel  time  of  the  TDR 
pulse  result  from  a  decrease  in  the  localized  bulk  dielectric  constant 
as  frazil  ice  accretes  and  displaces  water  around  the  sensor.  1\vo  fra¬ 
zil  detection  sensor  configurations  were  tested,  a  parallel  transmis¬ 
sion  line  probe  and  a  semicylindrical  mesh  coaxial  probe.  During  2  h  . 
long  experiments,  the  TDR  clearly  indicated  a  decreasing  probe 
propagation  time  as  frazil  ice  continued  to  accrete.  This  is  indicative 
of  the  decreasing  bulk  dielectric  constant  of  the  frazil  ice  and  water 
mix.  Continuous  real-time  data  from  the  TDR  were  recorded.  From 
these  data,  an  estimate  of  volumetric  ice  fraction  was  calculated 
using  a  simple  linear  dielectric  mixing  equation.  Volumetric  ice 
fractions  estimates  for  both  probe  configurations  were  calculated  to 
increase  from  approximately  0.02  to  0.18  during  the  test.  The  sys¬ 
tem  shows  promise  for  detection  and  measurement  of  frazil  ice 
growth  and  accretion  in  freshwater  bodies. 
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regions,  the  interactions  between  wind,  vegetation,  topography  and 
snowfall  produce  snow  covers  of  non-uniform  depth  and  snow 
water-equivalent  distribution.  A  physically  based  numerical  snow- 
transport  model  is  developed  and  used  to  simulate  this  three-dimen¬ 
sional  snow-depth  evolution  over  topographically  variable  terrain. 
The  mass-transport  model  includes  processes  related  to  vegetation 
snow-holding  capacity,  topographic  modification  of  wind  speeds, 
snow-cover  shear  strength,  wind-induced  surface-shear  stress,  snow 
transport  resulting  from  saltation  and  suspension,  snow  accumula¬ 
tion  and  erosion,  and  sublimation  of  the  blowing  and  drifting  snow. 
The  model  simulates  the  cold-season  evolution  of  snow-depth  distri¬ 
bution  when  forced  with  inputs  of  vegetation  type  and  topography, 
and  atmospheric  forcings  of  air  temperature,  humidity,  wind  speed 
and  direction,  and  precipitation.  Model  outputs  include  the  spatial 
and  temporal  evolution  of  snow  depth  resulting  from  variations  in 
precipitation,  saltation  and  suspension  transport,  and  sublimation. 
Using  4  years  of  snow-depth  distribution  observations  from  the  foot¬ 
hills  north  of  the  Brooks  Range  in  Arctic  Alaska,  the  model  is  found 
to  simulate  closely  the  observed  snow-depth  distribution  patterns 
and  the  interannual  variability. 
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Debris-laden  ice  accretes  to  the  base  of  Matanuska  Glacier,  AK, 
USA,  from  water  that  supercools  while  flowing  in  a  distributed 
drainage  system  up  the  adverse  slope  of  an  overdeepening.  Frazil  ice 
grows  in  the  water  column  and  forms  aggregates,  while  other  ice 
grows  on  the  glacier  sole  or  on  substrate  materials.  Sediment  is 
trapped  by  this  growing  ice,  forming  stratified  debris-laden  basal  ice. 
Growth  rates  of  >0.1  m/a  of  debris-rich  basal  ice  are  possible.  The 
large  sediment  fluxes  that  this  mechanism  allows  may  have  implica¬ 
tions  for  interpretation  of  the  widespread  deposits  from  ice  that 
flowed  through  other  overdeepenings,  including  Heinrich  events  and 
the  till  sheets  south  of  the  Laurentian  Great  Lakes. 
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Simple  theory  supports  field  observations  that  subglacial  water  flow 
out  of  overdeepenings  can  cause  accretion  of  layered,  debris-bearing 
ice  to  the  bases  of  glaciers.  The  large  meltwater  flux  into  a  temperate 
glacier  at  the  onset  of  summer  melflng  can  cause  rapid  water  flow 
through  expanded  basal  cavities  or  other  flow  paths.  If  that  flow 
ascends  a  sufficiently  steep  slope  out  of  an  overdeepening,  the  water 
will  supercool  as  the  pressure-melting  point  rises,  and  basal-ice 
accretion  will  occur.  Diurnal,  occasional  or  annual  fluctuations  in 
water  discharge  will  cause  variations  in  accretion  rate,  debris  content 
of  accreted  ice  or  subsequent  diagenesis,  producing  layers.  Under 
appropriate  conditions,  net  accretion  of  debris-bearing  basal  ice  will 
allow  debris  fluxes  that  are  significant  in  the  glacier  sediment  budget. 
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IAgin,  V.P.,  Davydov,  I.A.,  Mik,  V.V.,  Leilnann,  T.V., 
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sonen,  A.,  Tellus.  Nov.  1998,  50B(5),  p.449-462,  31 
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Low-temperature  chemistry  of  the  atmosphere. 
Moortgat,  G.K.,  ed,  Barnes,  A.J.,  ed,  Le  Bras,  G.,  ed, 
Sodeau,  J.R.,  ed,  North  Atlantic  Treaty  Organiza¬ 
tion.  Advanced  Science  Institutes.  NATO  ASI 
Series  I:  Global  environmental  change,  Vol.21,  Ber¬ 
lin,  Springer- Verlag,  1994,  544p.,  Refs,  passim. 

Based  on  lectures  presented  at  the  NATO  Advanced 
Study  Institute  on  Low-Temperature  Chemistry  of  the 
Atmosphere,  Maratea,  Italy,  Aug.  29-Sep.  11,  1993. 
For  individual  papers  see  49-3228  through  49-3238 
and  53-4385  through  53-4395. 
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Vol.21.  Edited  by  G.K.  Moortgat,  A.J.  Barnes,  G.  Le 
Bras,  and  J.R.  Sodeau,  Berlin,  Springer-Verlag,  1994, 
p.  175-196,  27  refs. 

DLC  QC879.6.L69  1994 

Atmospheric  composition,  Cloud  physics,  Cloud 
droplets,  Condensation  nuclei,  Liquid  phases,  Molec¬ 
ular  structure,  Molecular  energy  levels 

534391 

Surface  chemistry. 

Chesters,  M.A.,  Horn,  A.B.,  Low-temperature  chem¬ 
istry  of  the  atmosphere.  North  Atlantic  Treaty  Orga¬ 
nization.  Advanced  Science  Institutes.  NATO  ASI 
Series  I,  Vol.21.  Edited  by  G.K.  Moortgat,  A.J.  Bar¬ 
nes,  G.  Le  Bras,  and  J.R.  Sodeau,  Berlin,  Springer- 
Verlag,  1994,  p.219-233,  17  refs. 

DLC  QC879.6.L69  1994 

Atmospheric  composition,  Ice  vapor  interface,  Sur¬ 
face  energy,  Adsorption,  Molecular  structure,  Molec¬ 
ular  energy  levels 

534392 

Chemistry  in  sulfate  aerosols. 

Ravishankara,  A.R.,  Hanson,  D.R.,  Low-temperature 
chemistry  of  the  atmosphere.  North  Atlantic  Treaty 
Organization.  Advanced  Science  Institutes.  NATO 
ASI  Series  I,  Vol.21.  Edited  by  G.K.  Moortgat,  A.J. 
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Roofs,  Leakage,  Moisture  meters,  Moisture  detection 
A  roof  moisture  sensing  system  includes  (1)  a  radio  frequency  pulse 
transmitter,  (2)  a  moisture  sensor  disposed  on  a  roof  and  (3)  a  radio 
receiver  adapted  to  monitor  resonance  of  the  moisture  sensor  acti¬ 
vated  by  a  pulse  transmitted  by  the  pulse  transmitter.  The  receiver  is 
adapted  to  analyze  the  resonance  of  the  sensor  to  determine  the  pres¬ 
ence  of  moisture  in  the  sensor.  The  transmitter  and  the  receiver  can 
be  remote  from  the  sensor  and  the  roof. 
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The  feasibility  of  using  geosynthctics  to  cover  contaminated  pond 
sediments  and  prevent  waterfowl  access  to  them  was  studied.  Geo¬ 
synthetic  barriers  were  placed  in  ponds,  the  water  above  them  was 
vigorously  stirred,  and  the  barriers  were  loaded  by  dropping  a  mass 
onto  them  to  determine  their  ability  to  retain  sediment  below  them 
and  withstand  damage.  The  barriers  reduced  the  amount  of  sediment 
resuspended  during  stir  and  loading  tests  by  at  least  30%,  and  sus¬ 
tained  no  damage.  Thus,  they  can  probably  prevent  waterfowl  from 
accessing  and  eating  toxic  particles  contained  in  the  sediment  below 
them. 
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The  U.S.  Army  Cold  Regions  Research  and  Engineering  Laboratory 
has  conducted  an  in-depth  field  study  of  water  spread  limiting  and 
loose  fill  insulation  types  of  underground  heat  disttibution  systems  at 

20  sites  throughout  the  U.S.  This  research  originated  with  interest  in 
the  performance  of  Federal  Agency  prequalified  underground  heat 
distribution  systems.  The  water  spread  limiting  (WSL)  system 
invesrigated  has  preinsulated  pipe  sections  that  are  sealed  on  each 
end  and  uses  a  composite  insulation  with  no  air  space  between  the 
insulation  and  casing.  Adjacent  pipe  sections  are  joined  by  a  cou¬ 
pling  assembly  that  allows  the  pipe  sections  to  expand  and  contract 
freely.  The  loose  fill  insulation  (LFI)  system  investigated  places  an 
uninsulated  pipe  in  formed  trenches  and  fills  the  trench  with  a  cal¬ 
cium  carbonate  powder  insulation,  covering  it  with  a  vapor  harrier 
and  backfilling.  At  each  site,  potential  problem  areas  were  identified 
using  infrared  imaging.  The  study  excavated  and  instrumented  1 1 
WLS  installations  and  four  LFI  systems  ranging  from  under  one  to 

21  years  of  age.  Estimates  of  heat  losses  based  on  field  measure¬ 
ments  and  other  observations  are  presented. 
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It  has  been  known  for  some  time  that  infrared  thermography  could 
find  probiem  areas  on  buried  heat  distribution  systems,  just  as  it  has 
for  roofs  and  electrical  distribution  systems.  White  such  information 
is  useful  for  locating  areas  of  major  failures,  for  planning  purposes 
some  quantification  of  the  results  from  an  infrared  survey  of  major 
portions  of  a  beat  distribution  system  would  be  advantageous.  Some 
recent  progress  has  been  made  toward  this  end  by  two  International 
Energy  Agency  District  Heating  projects  in  which  the  US  Army 
Cold  Regions  Research  and  Engineering  Laboratory  (CRREL)  has 
participated.  The  objective  of  these  projects  was  to  develop  a 
method  that  would  allow  quantification  of  heat  losses  from  the  tem¬ 
perature  profile  of  the  ground's  surface  above  the  buried  heat  distri¬ 
bution  pipeline.  Basically,  the  method  uses  the  integral  of  the 
temperature  distribution  at  the  ground’s  surface  along  with  climato¬ 
logical  and  system  data  to  arrive  at  an  empirical  estimate  of  the  heat 
loss.  Using  this  method,  CRREL  has  conducted  infrared  surveys  of 
two  facilities.  Results  have  been  good,  and  the  facilities  have  been 
provided  with  both  heat  loss  estimates  and  prioritized  replacement 
lists.  This  paper  describes  die  “TX  method,”  as  it  is  called,  and  its 
use.  Sample  results  from  the  surveys  doneto  data  are  also  presented. 
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ied  piping  of  district  heating  systems.  While  such  information  is 
useful  for  locating  areas  of  major  failures,  for  planning  purposes 
some  quantification  of  the  results  is  needed.  Some  recent  progress 
has  been  made  towards  this  end  by  two  International  Energy  Agency 
(1EA)  District  Heating  projects.  The  objective  of  these  projects  was 
to  develop  a  method  that  would  allow  quantification  of  heat  losses 
from  the  temperature  profile  of  the  ground's  surface  above  the  buried 
heat  distribution  pipeline.  Basically,  the  method  uses  the  integral  of 
the  temperature  distribution  at  the  ground's  surface  along  with  clima¬ 
tological  and  system  data  to  get  an  empirical  estimate  of  the  heat 
loss.  The  IEA  projects  developed  and  proposed  several  models  that 
correlated  heat  loss  from  buried  district  heating  pipes  to  the  tempera¬ 
ture  distribution  at  the  ground  surface  above  those  pipes.  In  each 
case  the  so  called  “TX”  models  were  “empirically”  determined  by 


fitting  parameters  to  results  obtained  by  detailed  numerical  simula¬ 
tions.  These  models  were  tested  against  field  data  obtained  from  test 
sites  in  Sweden,  Denmark,  Finland  and  the  U.S.  The  investigators 
felt  that  within  a  limited  range  of  parameter  values  and  under  appro¬ 
priate  conditions  for  the  infrared  measurements  results  could  be 
expected  to  be  within  ±20%.  Using  the  proposed  methods  the  US 
Army  Cold  Regions  Research  and  Engineering  Laboratoty  has  con¬ 
ducted  infrared  surveys  of  two  district  heating  systems.  While  in 
general  the  results  of  these  studies  have  been  useful,  it  was  often  nec¬ 
essary  to  extrapolate  the  input  parameter  values  of  the  method 
beyond  the  range  originally  used  in  the  simulations  as  well  as  the 
range  defined  by  the  experimental  measurements.  Thus,  the  confi¬ 
dence  of  the  method  could  be  improved  by  extending  its  known 
range  of  applicability.  Some  extensions  to  the  original  TX  models 
were  proposed.  These  extensions  provided  a  form  for  the  model  that 
would  appear  to  be  more  intuitive  when  basic  heat  transfer  theory  is 
considered.  This  report  describes  further  potential  improvements  to 
the  methods  proposed  by  the  earlier  investigators  based  primarily  on 
thebeat  transfer  theory  for  buried  line  sources. 
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Testing  of  fiberglass  composite  bridge  deck  panels. 
Harik,  I.,  et  al,  MP  5368,  International  Conference 
on  Boundary  Element  Technology,  13th,  1999 
(BETECH  99),  incorporating  Computational  Meth¬ 
ods  and  Testing  for  Engineering  Integrity,  Southamp¬ 
ton,  England,  International  Society  for  Boundary 
Elements,  1999,  p.663-672,  3  refs. 

Bridges,  Composite  materials,  Plastics,  Dynamic 
loads,  Impact  tests,  Bearing  tests.  Strain  tests, 

Design  criteria 

Experimental  investigations  are  carried  out  on  fiberglass  composite 
bridge  deck  panels  under  a  three-point  bending  test.  A  rectangular 
patch  load,  which  represents  the  AASHTO  standard  HS25  truck 
wheel  load,  is  applied  at  the  center  of  each  panel.  The  breadth  of  all 
panels  is  36  in.  The  depths  of  the  panels  are  8.5  in,  9  in  and  9.5  in. 
The  span  lengths  of  the  panels  are  86  in,  120  in  and  144  in.  The  in¬ 
plane  deformations  and  out-of-plane  deflections  are  measured  using 
strain  gages  and  linear  variable  deflection  transducers.  The  mea¬ 
sured  deflections  of  the  panels  under  service  load  are  compared  with 
allowable  deflection  limits.  The  response  of  the  panels  under  cyclic 
loading,  the  load  at  failure,  and  the  deformability  and  mode  of  failure 
are  repotted.  It  is  found  that  the  fiberglass  composite  deck  panels 
satisfy  the  allowable  deflection  criteria,  and  the  factor  of  safety 
against  collapse  is  greater  than  6.5  for  all  panels. 
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Removing  spring  thaw  load  restrictions  from  low- 
volume  roads:  development  of  a  reliable,  cost- 
effective  method. 

Kestler,  M.A.,  Hanek,  G.,  Truebe,  M.,  Bolander,  P., 
MP  5369,  Transportation  research  record,  1999, 

No.  1652,  International  Conference  on  Low- Volume 
Roads,  7th,  Baton  Rouge,  LA,  May  23-26,  1999, 
p.  1 88-197,  15  refs. 

Pavements,  Thaw  depth,  Thaw  weakening,  Traffica- 
bility,  Moisture  meters,  Moisture  detection,  High¬ 
way  planning.  Road  maintenance,  United  States 
Low-volume  roads  in  areas  of  seasonal  freezing  are  highly  suscepti¬ 
ble  to  damage  from  trafficking  during  spring  thaw.  To  minimize 
pavement  damage,  many  agencies  and  states  impose  load  restrictions 
during  periods  in  which  damage  is  most  likely  to  occur.  However, 
the  magnitude  and  duration  of  reduced  or  prohibited  hauling  vary 
widely  among  agencies,  and  an  optimal  balance  between  maximiz¬ 
ing  local  economy  and  minimizing  road  damage  is  rarely  achieved. 
The  U.S.  Department  of  Agriculture  Forest  Service  and  the  U.S. 
Army  Cold  Regions  Research  and  Engineering  Laboratoty  arc  eval¬ 
uating  a  quantitative  technique  for  removing  load  restrictions  by 
developing  correlations  between  pavement  stiffness  and  soil  mois¬ 
ture.  Laboratory  tests  of  the  moisture  sensors  showed  them  to  be 
accurate  and  repeatable  under  adverse  freeze-thaw  cycling.  Prelimi¬ 
nary  analysis  of  field  data  showed  that  permanently  installed  time 
domain  reflectometry  and  radio  frequency  soil  moisture  sensors  stra¬ 
tegically  located  throughout  the  forest  road  network  will  provide  an 
affordable  method  for  quantitatively  determining  when  to  remove 
load  restrictions.  Load  restriction  practices  are  reviewed,  economic 
ramifications  on  the  forest  industry  are  briefly  discussed,  and  labora¬ 
tory  and  field  test  programs  conducted  to  monitor  soil  moisture  and 
pavement  stiffness  are  outlined.  In  addition,  instrumentation  used 
for  the  study  is  described,  observations  from  one  of  four  national  for¬ 
est  pavement  test  sites  are  presented,  and  the  ongoing  research  to 
develop  a  method  to  remove  load  restrictions  is  discussed. 
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Ice  events  in  tbe  St.  Louis  District. 

White,  K.D.,  Mulherin,  N.D.,  MP  5370,  U.S.  Army 
Cold  Regions  Research  and  Engineering  Labora¬ 
tory.  Ice  engineering  information  exchange  bulletin, 
Feb.  1999,  No.20,  4p„  10  refs. 
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Ice  jams,  winter  1996-97. 

Peterson,  E.K.,  Herrin,  L.,  White,  K.D.,  MP  5371, 

U.S.  Army  Cold  Regions  Research  and  Engineering 
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Registration  of  RWR-Tetra-1  tetraploid  Russian 
wildrye  germplasm. 

Jensen,  K.B.,  Asay,  K.H.,  Johnson,  D.A.,  Horton, 

W.H.,  Palazzo,  A.J.,  Chatterton,  N.J.,  MP  5372,  Crop 
science,  1998,  Vol.38,  p.1405,  5  refs. 
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Proceedings.  River  ice  management  with  a  chang¬ 
ing  climate:  dealing  with  extreme  events. 

Workshop  on  River  Ice,  10th,  Winnipeg,  Manitoba, 

June  8-11,  1999,  Doering,  J.C.,  ed,  Winnipeg,  Uni¬ 
versity  of  Manitoba,  1999,  409p„  Refs,  passim. 
Organized  by  the  Committee  on  River  Ice  Processes 
and  the  Environment  (CRIPE),  Canadian  Geophysi¬ 
cal  Union,  Hydrology  Section.  For  individual  papers 
see  53-4468  through  53-4498. 
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Simple  test  for  the  suitability  of  equilibrium 
thickness. 

Zufelt,  J.E.,  MP  5373,  Workshop  on  River  Ice,  10th, 
Winnipeg,  Manitoba,  June  8-11,  1999.  Proceed¬ 
ings.  River  ice  management  with  a  changing  cli¬ 
mate:  dealing  with  extreme  events.  Edited  by  J.C. 
Doering,  Winnipeg,  University  of  Manitoba,  1999, 
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Equilibrium  ice  thickness  theory  provides  for  a  simple  calculation  of 
ice  jam  thickness  given  some  basic  information  bn  river  characteris¬ 
tics.  There  are  several  assumptions  attendant  with  the  use  of  equilib¬ 
rium  theory  that  may  be  violated  by  some  numerical  models.  Highly 
unsteady  flow  situations  demand  the  use  of  unsteady  flow  models  in 
the  determination  of  jam  thickness.  Gradually  varying  discharge  sit¬ 
uations,  however,  may  find  the  use  of  equilibrium  theory  perfectly 
suitable,  with  minimal  error  in  calculated  jam  thickness.  A  dimen¬ 
sionless  parameter  is  proposed  and  demonstrated  for  use  in  deter¬ 
mining  whether  simple  equilibrium  thickness  calculations  or  a  more 
complex  unsteady  model  is  required  for  the  calculation  of  ice  jam 
thickness. 
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Prediction  of  ice  jam  water  levels  in  a  multi-chan¬ 
nel  river:  Fort  Albany,  Ontario. 

Grover,  P.,  Vrkljan,  C„  Beltaos,  S„  Andres,  D., 
Workshop  on  River  Ice,  10th,  Winnipeg,  Manitoba, 
June  8-11,  1999.  Proceedings.  River  ice  manage¬ 
ment  with  a  changing  climate:  dealing  with  extreme 
events.  Edited  by  J.C.  Doering,  Winnipeg,  Univer¬ 
sity  of  Manitoba,  1999,  p.15-29,  5  refs. 
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Forecasting  systematic  ice  jam  occurrence  along 
the  Yukon  River,  Alaska. 

White,  K.D.,  MP  5374,  Workshop  On  River  Ice,  10th, 
Winnipeg,  Manitoba,  June  8-11,  1999.  Proceed¬ 
ings.  River  ice  management  with  a  changing  cli¬ 
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Many  long  northern  rivers  experience  a  single,  snowmelt-driven,  ice- 
cover  breakup  that  progresses  downstream  and  results  in  the  occur¬ 
rence  of  ice  jams.  For  example,  the  ice  jams  that  form  annually  on 
the  Yukon  River  generally  occur  during  May  and  June  and  progress 
from  east  (upstream)  to  west  (downstream).  In  some  years,  the  jam¬ 


ming  progresses  in  an  orderly,  systematic  fashion,  and  in  others  the 
jam  occurrence  is  marked  by  long  delays.  Since  most  development 
in  the  Yukon  River  basin  is  clustered  along  the  river,  the  ice  jams  may 
cause  flooding  and  damage  to  structures  as  well  as  disrupt  transpor¬ 
tation.  Long-term  empirical  forecasts  of  the  likelihood  of  spring  ice- 
related  flooding  are  made  by  the  National  Weather  Service  Alaska 
River  Forecast  Center.  Combining  this  long-term  forecast  of  jam 
likelihood  with  near-term  forecasts  of  jam  occurrence  could  improve 
ice  jam  mitigation  and  reduce  damages.  This  paper  presents  a  fore¬ 
cast  matrix  based  on  observed  jam  dates  that  can  be  used  in  preparing 
near-term  forecasts  of  systematic  ice  jam  occurrence  along  the 
Yukon  River. 
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Boom  for  reducing  ice  management  problems  in 
the  Rideau  River. 

Abdelnour,  R.,  Gong,  Y.X.,  Reid,  B.,  Assaff,  G., 
Workshop  on  River  Ice,  10th,  Winnipeg,  Manitoba, 

June  8-11,  1999.  Proceedings.  River  ice  manage¬ 
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events.  Edited  by  J.C.  Doering,  Winnipeg,  Univer¬ 
sity  of  Manitoba,  1999,  p.44-58,  9  refs. 
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Discrete  element  modeling  of  river  ice  at  naviga¬ 
tion  structures. 

Hopkins,  M.A.,  Daly,  S.F.,  MP  5375,  Workshop  on 
River  Ice,  10th,  Winnipeg,  Manitoba,  June  8-11, 
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Recent  advances  in  discrete  element  modeling  now  allow  the  direct 
simulation  of  brash  icc  in  a  lock  entrance  approach.  Ice  in  the  lock 
approach  interferes  with  the  miter  gate  operation  and  delays  barge 
transiting  because  separate  lockages  are  needed  to  pass  the  accumu¬ 
lated  icc.  Discrete  element  simulation  resolves  the  contact  and  body 
forces  acting  on  thousands  of  individual  floes  at  each  time  step  to 
model  the  movement  of  brash  ice  floes.  The  movement  of  ice  in  the 
lock  approach  is  largely  affected  by  the  opening  of  the  upstream  lock 
miter  gates,  the  operation  of  high-flow  air  bubblers,  and  the  transit¬ 
ing  of  baigcs.  All  of  these  phenomena  are  included  in  the  simulation. 
This  allows  the  effectiveness  of  the  high-flow  bubblers  in  managing 
ice  to  be  assessed,  and  the  interaction  of  the  ice  floes  and  the  barges 
to  be  studied.  Discrete  element  simulation  promises  to  be  an  impor¬ 
tant  tool  for  investigating  ice  in  lock  approaches  and  designing  ice- 
management  measures. 
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Static  ice  loads  on  wooden  and  steel  stoplogs  at 
Seven  Sisters  Generating  Station. 
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Schellenberg,  G.,  Workshop  on  River  Ice,  10th,  Win¬ 
nipeg,  Manitoba,  June  8-11,  1999.  Proceedings. 
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refs. 
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Simulating  winter  environments  for  aquatic  life  in 
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Winter  creates  potentially  stressful  conditions  for  fish  in  northern 
rivets  where  frazil  ice  is  produced.  It  has  been  hypothesized  that  the 
most  adverse  conditions  are  found  in  rivers  that  arc  partially  ice  cov¬ 
ered.  These  rivets  experience  larger  fluctuations  in  water  tempera¬ 
ture  and  ice  conditions,  including  more  frequent  overcooling  and 
frazil  ice  events.  While  little  is  known  about  the  response  of  freshwa¬ 
ter  fish  to  frazil  ice  and  the  supercooled  water  associated  with  it,  it  is 
known  that  these  fish  do  not  contain  the  antifreeze  compounds  found 
in  the  blood  of  marine  fish.  Fish  kills  have  been  reported  after  super¬ 


cooling  events,  yet  no  clear  causal  relationships  have  been  found. 
Fish  may  be  adversely  affected  by  frazil  ice  accumulating  in  their 
gills,  anchor  ice  forming  on  the  bed,  and  frazil  being  deposited  under 
the  ice  cover.  Anchor  ice  can  cover  and  smooth  the  substrate  that 
provides  both  food  and  hiding  places  for  the  fish.  Frazil  ice  deposi¬ 
tion  beneath  an  ice  cover  may  change  the  hydraulics  of  the  river, 
decreasing  the  availability  of  slow-moving  areas  in  a  riffle-pool 
stream.  Traditional  field  methods  of  examining  frazil  effects  on 
aquatic  fish  are  time-consuming  and  expensive,  and  often  provide 
only  a  small  indigenous  sample  population  from  which  to  infer 
behavior.  The  CRREL  refrigerated  flume  provides  a  facility  capable 
of  testing  a  range  of  riverine  conditions,  which  will  allow  researchers 
to  design  careful  experiments  to  observe  ice  effects  on  fish.  This 
paper  reports  on  the  conditions  attained  in  the  flume  during  a  prelim¬ 
inary  test  series  with  rainbow  trout,  including  bed  slope,  water  depth 
and  velocity,  water  temperature,  and  the  type,  size,  and  distribution 
oftypical  substrate  materials. 
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Adult  and  juvenile  rainbow  trout  (Oncorhynchus  mykiss)  were 
exposed  to  supercooled  temperatures,  frazil  ice  and  anchor  ice  in  a 
refrigerated  flume  at  the  Cold  Regions  Research  and  Engineering 
Laboratory  (Hanover,  NH).  The  blood  chemistry  of  the  fish  was 
measured  before  and  after  they  were  exposed  to  a  frazil  ice  event. 
Plasma  chloride,  sodium  and  potassium  levels  were  significantly 
reduced  in  juvenile  rainbow  trout  after  6.5  h  of  exposure  to  super¬ 
cooling,  frazil  ice  and  anchor  ice.  Plasma  lactate  did  not  vary  but 
plasma  glucose  was  increased  although  not  in  a  statistically  signifi¬ 
cant  manner.  Biood  parameters  of  adult  fish  varied  in  a  similar  way 
as  in  juveniles  but  none  of  the  changes  were  statistically  significant. 
The  swimming  activity  of  half  of  the  adult  fish  (measured  by  elec¬ 
tromyogram  telemetry)  was  significantly  lower  while  exposed  to  fra¬ 
zil  and  anchor  ice,  and  none  were  more  active.  The  escape  response 
of  adult  rainbow  trout  was  decreased  when  they  were  exposed  to 
supercooled  water  and  frazil  and  anchor  ice.  This  reduction  in  activ¬ 
ity  and  escape  response  may  increase  the  likelihood  of  avian  or  mam¬ 
malian  predation  during  subsurface  ice  events.  These  sublethal 
effects  observed  during  exposure  to  supercooling  and  frazil  ice  sug¬ 
gest  that  further  research  is  needed  to  determine  how  such  events 
might  impairfish  survival. 
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Facilities  operations  in  a  polar  icecap  environment  present  many 
unique  challenges.  Coping  with  the  extreme  cold  temperatures,  the 
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deployed  to  Antarctica  in  Jan.  1996  for  testing.  The  system  was 
modified  and  redeployed  the  following  summer  to  create  a  subsur¬ 
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maximum  depth  of  16  m,  is  currently  being  used  for  the  main  sta¬ 
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A  recently  completed  interdisciplinary  study  assessed  the  feasibility 
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The  U.S.  operates  the  Amundsen-Scott  South  Pole  Station  for  scien¬ 
tific  research.  Due  to  the  high  costs,  logistical  constraints  and  envi¬ 
ronmental  risks  of  transporting  large  quantities  of  diesel  fuel  to  the 
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ried  out  by  the  U.S.  Army  Cold  Regions  Research  and  Engineering 
Laboratory,  included  an  operational  evaluation  of  photovoltaic  pan¬ 
els  mounted  on  one  ofthe  structures  of  the  Amundsen-Scott  Station. 
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As  the  1 990s  arrived,  there  were  many  models  of  ice  segregation,  but 
they  all  suffered  from  the  common  fault  of  little  or  no  experimental 
verification.  Research  efforts  became  focused  on  experimental  eval¬ 
uation  of  multiple  hypotheses  used  in  these  models  and  significant 
progress  was  made  toward  quantitative  understanding  of  ice  segrega¬ 
tion  in  the  past  decade.  As  knowledge  advanced,  research  results 
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The  purpose  of  this  study  was  to  investigate  the  effect  of  dissolved 
solids  on  the  size  of  aggregated  particles  produced  by  freeze-thaw 
conditioning  of  alum  sludge.  The  dissolved  solids  content  was  var¬ 
ied  by  adding  0-2000  mg/L  NaCl  to  samples  of  alum  sludge.  The 
effect  of  the  dissolved  solids  was  observed  by  taking  photographs  of 
thin  sections  of  each  frozen  sample  and  measuring  the  resulting 
aggregated  particle  sizes.  The  results  of  this  study  indicate  that  a  rel¬ 
atively  small  amount  of  dissolved  solids  (500  mg/L  NaCl  or  less) 
will  cause  ice  crystal  growth  to  change  from  columnar  to  dendritic. 
As  a  result,  the  mean  aggregated  particle  size  was  reduced  by 
approximately  50%.  These  results  explain  why  the  aggregated  parti¬ 
cles  from  alum  sludge  are  large  and  easier  to  dewater  than  those  pro¬ 
duced  from  wastewater  sludge.  Generally,  alum  sludge  contains 
very  little  dissolved-solids,  so  crystal  growth  is  columnar.  Con¬ 
versely,  wastewater  sludges  usually  contain  a  significant  amount  of 
dissolved  solids  so  that  crystal  growth  becomes  dendritic.  Thin  sec¬ 
tions  photographed  between  cross  polarizers  reveal  that  most  of  the 
aggregated  particles  were  trapped  within  individual  ice  crystals  and 
not  at  the  crystal  boundaries. 
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Spring  thaw  adversely  affects  both  pavement  life  and  local  econo¬ 
mies  throughout  the  northern  United  States  and  Canada.  Each  year 
significant  damage  is  done  to  bituminous-surfaced  low  volume  roads 
from  trafficking  during  thaw-weakened  periods.  To  prevent  higher 
maintenance  and  reconstruction  costs,  many  road  agencies  impose 
load  restrictions  limiting  loads  or  closing  low  volume  roads  to  trucks 
during  these  damage-susceptible  periods.  Companies  whose  liveli¬ 
hood  depends  on  trucking  can  suffer  economic  losses  while  waiting 
for  thawing  roads  to  recover,  and  for  load  restriction  signs  to  be 
removed.  A  group  of  concerned  federal  agencies,  departments  of 
transportation,  and  private  companies  throughout  the  United  States 
and  Canada  has  organized  an  effort  to  verify  computer  simulations 
that  suggest  using  reduced  tire  pressures  on  thaw-weakened  asphalt¬ 
surfaced  low  volume  roads  can  reduce  pavement  damage.  Full-scale 
tests  using  a  heavy  vehicle  simulator  are  underway  at  the  U.S.  Army 
Cold  Regions  Research  and  Engineering  Labotatoty  in  Hanover, 
NH,  in  which  a  variety  of  tire  pressures  are  being  applied  to  several 
pavement  test  sections  subjected  to  thawing.  In  addition  to  reducing 
road  maintenance  costs  and  extending  pavement  life,  the  pooled- 
fund  test  program  discussed  in  this  paper  has  the  potential  to  affect 
current  guidelines  that  restrict  hauling,  thereby  extending  the  haul 
season  in  the  springtime. 
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In  response  to  a  request  by  airport  officials  in  Williston,  ND,  to  allow 
heavier-than-design  aircraft  to  operate  at  Sloulin  Field  on  frozen  run¬ 
way  pavements  during  winter  months,  the  Federal  Aviation  Associa¬ 
tion  contacted  the  U.S.  Army  Cold  Regions  Research  and 
Engineering  Laboratory,  and  a  research  project  was  implemented. 
Instrumentation  was  installed  at  Sloulin  Field  during  Oct.  1992,  and 
subsurface  temperature,  soil  moisture  content,  and  pavement  stiff¬ 
ness  were  monitored  for  the  following  four  years.  Using  these  data, 
the  development  of  a  simple  index  (based  upon  frost  or  thaw  depths, 
freeze-thaw  cycles,  and  other  environmental  factors)  that  can  be  used 
to  roughly  estimate  pavement  strength  was  investigated.  Addition¬ 
ally,  a  thaw  prediction  model  was  developed.  The  computer  program 
provides  recommendations  on  whether  a  plane  can  land  on  the  run¬ 
way  or  park  on  the  apron  during  the  ensuing  five  days  without  caus¬ 
ing  unacceptable  pavement  damage.  Although  the  frozen  pavement 
at  Sloulin  Field  can  support  heavier-than-design  aircraft,  it  still  may 
not  be  able  to  support  the  level  of  increase  that  some  pavements 
could  because  the  pavement  modulus  is  so  variable  spatially  and  the 
subsurface  structure  at  Sloulin  Field  tends  to  be  quite  dry  (lowering 
the  potential  increase  in  modulus  upon  freezing).  Consequently,  the 
heavier-than-design  aircraft  considered  in  this  study  refers  to  aircraft 
in  the  74,000-80,000  lb  range  with  characteristics  similar  to  those  of 
theBAe  146-100.  This  report  outlines  the  background,  describes  the 
test  program  and  provides  simple  guidelines  for  (and  limitations  on) 
computer  program  use.  Investigations  leading  to  the  development  of 
a  lookup  table  based  on  easy-to-measure  environmental  parameters 
will  be  discussed  separately.  The  prediction  model  is  site-specific  to 
Sloulin  Field.  However,  techniques  similar  to  those  used  provide  a 
valuable  tool  from  which  other  site-specific  or  general  models  can  be 
readily  developed. 
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A  three-dimensional  model  of  a  wheel  moving  through  snow  was 
generated  using  commercial  finite  element  software  (ABAQUS). 
Because  of  the  large  deformation  of  the  snow  relative  to  the  tire,  a 
rigid  wheel  was  used  to  simplify  computations.  The  snow  was  mod¬ 
eled  as  both  an  elastic-plastic  material  and  as  a  crushablc  foam  mate¬ 
rial.  Models  of  uniaxial  compression  and  plate  sinkage  tests  in  snow 
were  used  to  explore  the  snow  material  model  and  match  measured 
and  observed  snow  deformation  to  model  results.  These  constitutive 
models  were  then  applied  to  the  three-dimensional  tire-snow  model. 
New  Arbitraiy  Lagrangian-Eulerian  adaptive  meshing  formulations 
were  also  evaluated  for  improvements  in  handling  the  large  deforma¬ 
tions  encountered  in  tire-snow  interactions.  Modeled  snow  deforma¬ 
tion  is  compared  to  sinkage,  displacement,  and  changes  in  snow 
densities.  The  modeled  reaction  forces  on  the  wheel  are  compared 
with  tire  forces  measured  using  the  CRREL  Instrumented  Vehicle. 
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The  Distributed  Snow  Process  Model  (DSPM)  is  a  new  approach  to 
estimating  runoff  from  snowmelt.  The  DSPM  estimates  the  snow¬ 
melt  in  an  area  defined  by  a  Standard  Hydrologic  Grid  (SHG)  using 
the  SSARRjjrid  snow  process  model.  A  watershed  can  contain 
many  separate  SHG  cells,  depending  on  the  size  of  the  watershed  and 
the  size  of  the  SHG  selected.  The  SS  ARR^grid  snow  process  model 
evaluates  the  snowmelt  in  each  grid  cell  on  the  basis  of  the  snow  con- 
difion,  elevation,  temperature,  and  precipitation  for  that  grid  cell  and 
the  watershed  properties.  The  snow  conditions  in  each  grid  cell — 
snow  melt,  snow  water  equivalent,  liquid  water  content,  cold  con¬ 
tent,  antecedent  temperature  index,  and  the  antecedent  melt  index — 
are  stored  each  time  step  in  a  gridded  HEC-DSS  database.  The 
DSPM  is  a  stand-alone  program  that  provides  input  data  to  the 
Hydrologic  Engineering  Center's  Hydrologic  Modeling  System 
through  the  gridded  database.  Sample  results  arc  included  to  demon¬ 
strate  the  type  and  range  of  output  available  from  the  DSPM. 
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Dissolved  oxygen,  a  critical  element  in  riverine  systems,  is  required 
to  support  aquatic  life  and  maintain  good  Water  quality.  Previous 
research  has  documented  the  occurrence  of  oxygen  depressions  in 
ice-covered  rivers  that  coincide  with  ice  cover  formation.  These 
oxygen  sags  have  been  attributed  to  lack  of  reacration  because  of  the 
ice  cover,  oxidation  of  organic  material,  and  inputs  of  oxygen- 
depleted  groundwater.  Diurnal  variations  in  dissolved  oxygen  are 
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key  to  understanding  the  oxygen  balance  processes  of  a  stream,  and 
previous  studies  provide  only  limited  data  in  this  regard.  The  present 
study  incorporates  continuous,  high-temporal-resolution  sub-ice 
water  quality  data  and  photosynthetically  active  radiation  data  for  a 
gaged  site  in  the  Sleeper's  River  Research  Watershed,  VT.  The  first 
winter's  observations,  collected  during  late  winter  through  spring 
breakup,  are  presented  here.  These  data  describe  in  detail  the  in- 
stream  water  quality  environment  during  spring  breakup  and  reveal  a 
pronounced  diurnal  cycling  of  dissolved  oxygen  in  the  period  just 
priorto  breakup  that  appears  to  be  the  result  of  biological  processes. 
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The  Upper  St.  John  River  flows  through  primarily  uninhabited  for¬ 
estlands  in  northwest  Maine.  Its  dynamic  ice  breakup  results  in 
annual  ice  jams  and  flooding  at  many  locations  along  this  reach  of 
the  river.  Dickey,  ME,  is  the  most  upstream  community  on  the  St. 
John  River  and,  therefore,  does  not  receive  warning  from  upstream 
communities  that  an  ice  run  has  begun  or  that  there  is  potential  of 
damaging  ice  jams  and  flooding.  In  Apr.  1991,  a  severe  ice  run  and 
jam  at  Dickey  caught  residents  unprepared,  with  many  residents 
being  stranded  as  ice  and  water  sunounded  their  homes,  destroying 
the  only  bridge  across  the  St.  John  River  for  1 00  km.  The  communi¬ 
ties  downstream  receive  some  warning  that  an  ice  run  or  jam  has 
occurred  in  Dickey  and  is  on  its  way  downstream,  although  the  warn¬ 
ing  time  may  be  minimal.  A  properly  placed  sensor  upstream  of 
Dickey  could  give  an  early  warning  to  residents  that  breakup  has 
begun  and  ice  jamming  might  occur.  This  paper  describes  experi¬ 
ments  to  track  the  ice  breakup  along  the  St.  John  River  upstream  of 
Dickey  and  how  this  infotmation  might  be  used  to  provide  early 
warning  of  ice  runs  orjams  at  Dickey  and  communities  downsneam. 
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Abutment  scour  at  small,  severely  contracted  bridges  is  not  specifi¬ 
cally  addressed  iu  current  scour  guidelines.  Many  of  the  abutments 
at  these  bridges  are  vertical  and  set  along  the  main  channel  banks. 
The  long  roadway  approach  section  and  narrow  bridge  opening  force 
floodplain  waters  to  re-enter  the  main  channel  at  the  bridge,  causing 
a  severe  contraction  in  flow  area  that  results  in  both  contraction  and 
local  scour.  Current  scour  guidelines  assume  that  contraction  and 
local  scour  processes  are  independent  and  are  determined  separately 
and  summed  for  a  total  scour  depth.  Because  of  the  severe  contrac¬ 
tion  in  flow  area,  independent  scour  processes  cannot  be  assumed. 
Thus,  the  practice  of  assuming  independence  may  result  in  signifi¬ 
cant  over-estimations  of  scour  depth  at  severely  contracted  bridges. 
In  this  study,  a  relatively  new  scour  model,  ABSCOUR,  is  tested  to 
determine  its  ability  to  provide  more  realistic  scour  estimates  at 
severely  contracted  bridges  by  accounting  for  flow  non-uniformity  in 


a  single  total  scour  equation.  The  program  format  is  also  examined 
to  determine  its  applicability  to  a  wide  range  of  environments.  The 
results  showed  that  scour  depth  predictions  atprototype  bridges  were 
excellent,  and  that  program  applicability  to  a  variety  of  environmen¬ 
tal  conditions  was  promising. 
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Recent  advances  in  discrete  element  modeling  now  allow  the  direct 
simulation  of  river  ice  dynamics .  By  resolving  the  contact  and  body 
forces  acting  on  thousands  of  individual  floes  at  each  time  step,  the 
initiation,  grounding,  and  formation  of  river  ice  jams  can  be  simu¬ 
lated  and  studied.  The  attendant  water  flow  is  modeled  using  a  cou¬ 
pled  unsteady  hydraulic  model,  with  feedback  provided  between 
floes  and  water  by  water  drag  and  blockage  of  the  channel  flow  area 
by  ice.  The  regimes  of  water  flow  that  are  modeled  include  open- 
channel  flow  area  by  ice.  The  regimes  of  water  flow  that  are  modeled 
include  open-channel  flow  with  no  ice,  flow  under  moving  or  station¬ 
ary  ice,  and  high-Reynolds-number  porous  flow  through  grounded 
and  floating  ice  masses.  The  use  of  variable  channel  geometry, 
which  allows  realistic  channel  sections  to  be  modeled,  is  described 
here.  Results  are  presented  for  a  simulation  of  the  arrest  of  a  large  ice 
run  by  an  ice-control  structure  consisting  of  nine  evenly  spaced, 
cylindrical  piers.  Discrete  element  simulation  promises  to  be  an 
important  tool  in  the  design  and  implementation  of  ice-control  mea¬ 
sures. 
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The  Soo  Locks  at  Sault  Ste.  Marie,  MI  allow  passage  of  deep  draft 
vessels  from  Lake  Superior  to  the  lower  Great  Lakes  and  St. 
Lawrence  River  system.  Although  the  locks  are  closed  to  winter- 
long  navigation,  operators  face  serious  ice  problems  following  the 
reopening  of  the  locks  in  early  spring.  Broken  lake  ice  pushed  ahead 
of  downbound  ships  can  make  it  difficult  or  impossible  for  the  ves¬ 
sels  to  enter  the  locks.  Existing  solutions  such  as  locking  the  ice  sep¬ 
arately  through  the  main  lock  or  an  adjacent  smaller  lock  result  in 
delays  and  increased  costs  to  the  navigation  industry,  A  physical 
model  study  at  the  Cold  Regions  Research  and  Engineering  Labora¬ 
tory  will  examine  a  range  of  alternatives  aimed  at  improving  ice  pas¬ 
sage  at  the  Soo  Locks,  This  paper  describes  the  ice  problems  at  the 
Soo  as  well  as  the  objectives  of  the  physical  model  study. 
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Control  of  ice  jams  on  small  rivers  must  balance  the  competing 
requirements  of  low  cost  and  reliable  performance.  Using  arefriger- 
ated  hydraulic  laboratory,  the  authors  have  developed  three  new  low- 
cost  structures  that  should  meet  these  requirements.  One  is  a  season¬ 
ally  installed  “tension  weir"  that  creates  a  small  pool  to  promote 
early  ice-cover  formation  and  consequently  reduces  freezeup  ice 
jams  downstream.  It  performed  well  during  four  seasons  of  field  tri¬ 
als.  The  other  two  structures,  consisting  of  a  few  large  elements 
spaced  across  a  river  adjacent  to  a  natural  floodplain,  control  breakup 
ice  jams.  A  breakup  structure  consisting  of  four  massive  sloped 
blocks  has  performed  well  since  its  construction  in  Hardwick,  VT,  in 
1994.  Based  on  model  tests,  a  similar  structure  consisting  of  cylin¬ 
drical  piers  should  provide  greater  ice-restraining  capacity,  albeit  at 
highercost. 
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Drilling  holes  in  a  river  ice  cover  has  been  used  on  the  Oconto  River 
to  reduce  ice  jam  flooding  in  the  city  of  Oconto,  WI,  since  the  spring 
of  1988.  Though  this  technique  appears  to  have  been  successful  at 
preventing  ice  jam  flooding,  it  is  not  clear  what  physical  processes 
are  responsible  for  its  success.  This  study  explores  the  effects  of  the 
holes  on  enhancing  the  turbulent  heat  transfer  at  the  ice/Water  inter¬ 
face,  thereby  advancing  the  deterioration  of  the  ice  cover.  The  heat 
transfer  coefficient  between  a  flat  ice  sheet  (with  and  without  holes) 
and  flowing  water  was  measured  in  the  refrigerated  flume  facility  at 
CRREL.  The  results  show  no  change  in  the  bulk  Nusselt  number  due 
to  the  presence  of  the  holes  in  the  ice  sheet.  However,  the  local  Nus¬ 
selt  number  (measured  in  the  vicinity  of  the  holes)  was  initially  much 
higher  than  the  bulk  number,  but  decays  with  time  as  local  melting 
streamlines  the  hole.  This  local  modification  of  the  heat  transfer  has 
the  effect  of  accelerating  the  melting  of  the  ice  in  the  region  sur¬ 
rounding  the  hole,  streamlining  the  hole.  This  work  suggests  that  the 
reduction  in  ice  volume  caused  by  this  effect  is  negligible  in  compar¬ 
ison  to  the  total  ice  volume  in  the  river,  and  likely  has  no  effect  on 
reducing  ice  jampotential. 
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Temperature  affects  the  way  concrete  gains  strength.  High  tempera¬ 
tures  tend  to  accelerate  early  age  strengths  but  decrease  later 
strengths,  while  low  temperatures  retard  early  age  strengths  and 
increase  later  strengths.  It  is  well  known  that  freezing  concrete  at  an 
early  age  can  result  in  permanent  damage.  What  is  not  well  known  or 
appreciated  is  that  concrete  can  benefit  from  the  cold.  Cold  weather 
often  results  in  concrete  of  superior  strength,  compared  to  concrete 
cast  during  warm  weather,  and  if  fresh  concrete  is  frozen  at  an  early 
age,  it  can  recover  full  potential  strength  when  thawed.  The  problems 
as  well  as  the  opportunities  of  low  temperature  concreting  are  dis¬ 
cussed. 
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The  ice  condenser  floors  of  a  nuclear  power  plant  had  heaved  upward 
and  were  binding  against  steam-vent  doors.  By  drilling  wells  into 
the  floors,  insulating  them,  and  thawing  the  ice  beneath  them,  a  large 
amount  of  water  was  pumped  from  the  insulation  beneath  the  floors. 
Asa  result,  they  dropped  and  created  needed  floor-to-door  clearance. 
Although  the  partially  dewatered  floors  are  heaving  again,  they 
should  not  rise  enough  to  become  the  problems  they  once  were.  In 
addition,  the  wells  are  in  place  for  periodic  dewatering  should  the 
need  arise. 

53-5184 

Rain-on-snow  surcharge  for  roof  design. 

O'Rourke,  M.,  Downey,  C.,  International  Conference 
on  Cold  Regions  Engineering,  10th,  Lincoln,  NH, 
Aug.  16-19,  1999.  Proceedings.  Putting  research 
into  practice.  Edited  by  J.E.  Zufelt,  Reston,  VA, 
American  Society  of  Civil  Engineers  (ASCE),  1999, 
p.692-703,  10  refs. 

Roofs,  Rain,  Snow  loads,  Building  codes,  Statistical 
analysis 

53-5185 

Strengthening  of  structures  of  a  mine  In  the 
north. 

Grebenets,  V.I.,  Kerimov,  A.G.O.,  Titkov,  S.N., 

Shilov,  S.,  International  Conference  on  Cold  Regions 
Engineering,  10th,  Lincoln,  NH,  Aug.  16-19,  1999. 
Proceedings.  Putting  research  into  practice.  Edited 
by  J.E.  Zufelt,  Reston,  VA,  American  Society  of 
Civil  Engineers  (ASCE),  1999,  p.704-709,  2  refs. 
Mining,  Buildings,  Foundations,  Permafrost  beneath 
structures,  Permafrost  control,  Thaw  weakening,  Fro¬ 
zen  ground  settling,  Settlement  (structural),  Frost 
protection,  Cold  weather  construction,  Russia — 
Noril'sk 

53-5186 

Rigid  Insulation  to  reduce  foundation  embedment. 

Recker,  K.L.,  International  Conference  on  Cold 
Regions  Engineering,  10th,  Lincoln,  NH,  Aug.  lb- 
19,  1999.  Proceedings.  Putting  research  into  prac¬ 
tice.  Edited  by  J.E.  Zufelt,  Reston,  VA,  American 
Society  of  Civil  Engineers  (ASCE),  1999,  p.710-716, 

4  refs. 

Liquefied  gases,  Storage  tanks,  Foundations,  Settle¬ 
ment  (structural),  Subgrade  soils,  Earth  fills,  Ther¬ 
mal  insulation,  Frost  protection,  Soil  stabilization, 
United  States — Maine 

53-5187 

Installation  and  evaluation  of  driven  steel  pipe 
piles  In  Alaska  soils. 

Merrill,  K.S.,  Korri,  K„  Miner,  R.F.,  International 
Conference  on  Cold  Regions  Engineering,  10th,  Lin¬ 
coln,  NH,  Aug.  16-19,  1999.  Proceedings.  Putting 
research  into  practice.  Edited  by  J.E.  Zufelt,  Reston, 
VA,  American  Society  of  Civil  Engineers  (ASCE), 
1999,  p.717-730,  8  refs. 

Piles,  Steel  structures,  Pipes  (tubes),  Foundations, 
Permafrost  beneath  structures,  Soil  strength,  Frozen 
ground  strength,  Pile  driving,  Pile  load  tests,  United 
States — Alaska 

53-5188 

Helical  piling  foundations  In  Juneau,  Alaska. 

Johnston,  R.J.,  Swanston,  D.N.,  Baxandall,  F.W., 
International  Conference  on  Cold  Regions  Engineer¬ 
ing,  10th,  Lincoln,  NH,  Aug.  16-19,  1999.  Proceed¬ 
ings.  Putting  research  into  practice.  Edited  by  J.E. 
Zufelt,  Reston,  VA,  American  Society  of  Civil  Engi¬ 
neers  (ASCE),  1999,  p.731-736,  5  refs. 

Residential  buildings,  Piles,  Foundations,  Anchors, 
Permafrost  beneath  structures,  Permafrost  control, 
Frozen  ground  strength,  Cold  weather  construction, 
United  States — Alaska — Juneau 


53-5189 

Development  of  design  and  construction  tech¬ 
niques  for  deep  foundations  of  large  bridges:  the 
Russian  experience. 

Likverman,  A.I.,  Seliverstov,  V.A.,  International  Con¬ 
ference  on  Cold  Regions  Engineering,  10th,  Lincoln, 
NH,  Aug.  16-19,  1999.  Proceedings.  Putting 
research  into  practice.  Edited  by  J.E.  Zufelt,  Reston, 
VA,  American  Society  of  Civil  Engineers  (ASCE), 
1999,  p.737-746,  6  refs. 

Bridges,  Piers,  Foundations,  Building  codes,  Frost 
protection,  River  ice,  Ice  control,  Cold  weather  con¬ 
struction,  Russia 

53-5190 

Specific  features  of  design  and  analysis  of  cable- 
stayed  bridge  over  River  Ob  In  western  Siberia 
(Russia). 

Surovtsev,  V.P.,  Baraboshin,  O.V.,  Odintsov,  V.V., 
Seliverstov,  V.A.,  International  Conference  on  Cold 
Regions  Engineering,  10th,  Lincoln,  NH,  Aug.  16- 
19,  1999.  Proceedings.  Putting  research  into  prac¬ 
tice.  Edited  by  J.E.  Zufelt,  Reston,  VA,  American 
Society  of  Civil  Engineers  (ASCE),  1999,  p.747-756, 
6  refs. 

Bridges,  Cables  (ropes),  Steel  structures,  Frost  resis¬ 
tance,  Building  codes,  Cold  weather  construction, 
Russia — Ob'  River,  Russia — Surgut 

53-5191 

Ice  storms,  trees  and  power  lines. 

Jones,  K.F.,  MP  5405,  International  Conference  on 
Cold  Regions  Engineering,  10th,  Lincoln,  NH,  Aug. 
16-19,  1999.  Proceedings.  Putting  research  into 
practice.  Edited  by  J.E.  Zufelt,  Reston,  VA,  Ameri¬ 
can  Society  of  Civil  Engineers  (ASCE),  1999,  p.757- 
767,  9  refs. 

Ice  storms,  Power  line  icing.  Ice  accretion,  Ice  loads, 
Ice  forecasting,  Trees  (plants),  Mathematical  mod¬ 
els,  United  States 

Ice  storms  can  cause  prolonged  outages  in  the  supply  of  electric 
power  to  residents  and  industry.  As  the  authors  have  become  more 
dependent  on  electric  power  for  lighting,  heat,  water,  and  communi¬ 
cations,  disruptions  in  the  power  supply  have  more  severe  conse¬ 
quences.  This  paper  reviews  a  simple  ice  accretion  model  for 
forecasting  ice  loads  in  freezing-rain  storms.  Then,  starting  from 
information  on  the  distribution  of  branch  and  twig  diameters,  the  rel¬ 
ative  weights  of  ice  on  trees  and  on  wires  are  compared.  Finally,  the 
areas  of  severe  ice  storms  that  have  occurred  in  the  southeastern 
United  States  are  used  to  show  the  frequency  of  ice  storms  of  large 
and  small  extents  in  that  region.  Utilities  can  use  this  kind  of  infor¬ 
mation  to  evaluate  their  ability  to  respond  to  damaging  ice  storms. 
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Tree  damage  to  electric  utility  infrastructure 
assessing  and  managing  the  risk  from  storms. 
Simpson,  P.O.,  International  Conference  on  Cold 
Regions  Engineering,  10th,  Lincoln,  NH,  Aug.  lb- 
19,  1999.  Proceedings.  Putting  research  into  prac¬ 
tice.  Edited  by  J.E.  Zufelt,  Reston,  VA,  American 
Society  of  Civil  Engineers  (ASCE),  1999,  p.768-778, 
10  refs. 
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ceedings.  Putting  research  into  practice.  Edited  by 
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White,  H.B.,  International  Conference  on  Cold 
Regions  Engineering,  10th,  Lincoln,  NH,  Aug.  16- 
19,  1999.  Proceedings.  Putting  research  into  prac¬ 
tice.  Edited  by  J.E.  Zufelt,  Reston,  VA,  American 
Society  of  Civil  Engineers  (ASCE),  1999,  p.790-798, 
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line. 

White,  H.B.,  International  Conference  on  Cold 
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19,  1999.  Proceedings.  Putting  research  into  prac¬ 
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Innovative  airborne  inventory  and  inspection  tech¬ 
nology  for  electric  power  line  condition  assess¬ 
ments  in  remote  areas  and  cold  climates. 
Ostendorp,  M.,  International  Conference  on  Cold 
Regions  Engineering,  10th,  Lincoln,  NH,  Aug.  16- 
19,  1999.  Proceedings.  Putting  research  into  prac¬ 
tice.  Edited  by  J.E.  Zufelt,  Reston,  VA,  American 
Society  of  Civil  Engineers  (ASCE),  1999,  p.805-811, 
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Ice  efTects  on  riprap:  model  tests. 

Sodhi,  D.S.,  Donnelly,  C.J.,  MP  5406,  International 
Conference  on  Cold  Regions  Engineering,  10th,  Lin¬ 
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1999,  p.824-837,  9  refs. 
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loads,  Ice  pressure.  Ice  friction.  Ice  control,  Channel 
stabilization,  Environmental  tests 
The  authors  conducted  50  model  tests  to  simulate  the  ice  action  on  a 
riprap-protected  bank  and  to  determine  the  riprap  damage  caused 
during  the  interaction.  The  tests  were  conducted  with  the  model 
riprap  banks  in  different  orientations  relative  to  the  direction  of  ice 
motion,  at  three  different  slopes,  with  two  mixes  of  riprap  stones,  and 
with  model  ice  sheets  of  different  thicknesses.  Because  the  tests 
used  two  model  riprap  banks  with  different  stone  sizes  in  the  experi¬ 
ment  setup,  data  for  two  ratios  of  ice  thickness  to  median  stone  size 
were  obtained  from  each  test.  The  data  on  riprap  damage  is  pre¬ 
sented  in  tabular  and  graphical  forms.  The  authors  give  plots  of 
cumulative  probability  and  a  damage  parameter  for  riprap  failure 
with  respect  to  the  ratio  of  ice  thickness  to  median  stone  size.  The 
results  indicate  that  riprap  failure  takes  place  when  ice  thickness  is 
equal  to,  or  thicker  than,  the  median  stone  size.  Accepting  some 
(15%)  probability  of  riprap  failure,  the  authors  find  that  the  median 
stone  size  needs  to  be  2-3  times  the  ice  thickness  to  protect  a  bank 
from  an  ice  action. 
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Braun,  K.W.,  Liu,  H.,  International  Conference  on 
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subjected  to  sea  Ice  forces  in  the  Bohal  Sea. 
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Structural  analysis:  Kachemak  River  culverts. 
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Innocents  on  the  ice:  a  memoir  of  Antarctic  explo¬ 
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Atlas  of  antarctic  sea  ice  and  Icebergs. 

Romanov,  A.A.,  Fair  Lawn,  NJ,  Backbone  Publish¬ 
ing  Company,  1999,  175p.,  48  refs. 

Sea  ice,  Icebergs,  Maps,  Sea  ice  distribution,  Ice 
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mechanics,  Electromagnetic  properties,  Wave  propa¬ 
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Ice  cap  of  Hoodoo  Mountain  volcano,  northwest¬ 
ern  British  Columbia:  estimates  of  shape  and 
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Russell,  J.K.,  et  al,  Canada.  Geological  Survey. 
Current  research.  Part  A,  1998,  N0.1998-A,  p.55- 
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Infrared  thermography  for  condition  assessment 
of  buried  district  heating  piping. 

Phetteplace,  G.,  MP  5407,  American  Society  of  Heat¬ 
ing.  Refrigerating  and  Air-Conditioning  Engineers 
(ASHRAE).  Transactions,  1999,  105(pt.2),  6p.,  13 
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Infrared  thermography  has  been  used  successfully  for  many  years  to 
find  problem  areas  on  buried  district  heating  systems.  While  such 
information  is  useful  for  locating  areas  of  major  failures,  for  plan¬ 
ning  purposes  some  quantification  of  the  results  from  an  infrared  sur¬ 
vey  of  major  portions  of  a  district  heating  system  would  be 
advantageous.  Some  recent  progress  has  been  made  toward  this  end 
by  two  International  Energy  Agency  District  Heating  projects  in 
which  the  U.S.  Army  Cold  Regions  Research  and  Engineering  Labo¬ 
ratory  (CRREL)  has  participated  with  colleagues  from  the  Nordic 
countries.  The  objective  of  these  projects  was  to  develop  a  method 


that  would  allow  quantification  of  heat  losses  from  the  temperature 
profile  of  the  ground's  surface  above  the  buried  heat  distribution 
pipeline.  Basically,  the  method  uses  the  integral  of  the  temperature 
distribution  at  the  ground's  surface  along  with  climatological  and 
system  data  to  arrive  at  an  empirical  estimate  of  the  heat  loss.  Using 
this  method,  CRREL  has  conducted  infrared  surveys  of  two  facili¬ 
ties.  Results  have  been  good,  and  the  facilities  have  been  provided 
with  both  heat  loss  estimates  and  prioritized  replacement  lists.  This 
paper  describes  the  “TX  method,”  as  it  is  called,  and  its  use.  Sample 
results  from  the  surveys  done  to  date  will  also  be  presented. 
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Ice  events  in  the  Susquehanna  River  Basin. 

White,  K.D.,  MP  5408,  U.S.  Army  Cold  Regions 
Research  and  Engineering  Laboratory.  Ice  engineer¬ 
ing  information  exchange  bulletin,  Apr.  1999,  No.2I, 
6p.,  10  refs. 
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Promoting  late-fall  establishment  of  tall  fescue 
with  artificial  soil  covers  to  minimise  soil  erosion. 

Palazzo,  A.J.,  MP  5409,  Environmental  geochemis¬ 
try  and  health,  1994,  16(1),  p.3-7,  13  refs. 
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ing,  Soil  erosion,  Soil  conservation,  Soil  stabiliza¬ 
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Frequently,  turfgrass  seedings  have  been  sown  in  the  late  fall,  which 
usually  results  in  a  poor  vegetative  stand  and  the  possibility  of  soil 
erosion  the  following  spring.  This  study  evaluates  the  effects  of  a 
spun-bonded  polyester  soil  cover  placed  over  a  late-fall  seeding  on 
subsequent  seedling  growth  and  overwintering.  Clemfine,  Mustang, 
Rebel  and  Rebel  n  cultivars  of  tall  fescue  (Festuca  arundinacea 
Schreb.)  were  sown  on  a  silt  loam  soil  in  late  fall  (17  Oct.  in  1 989  and 
19  Oct.  in  1990)  and  allowed  to  grow  with  and  without  a  soil  cover 
until  June.  In  the  spring  the  temperature  under  the  soil  cover  was 
greater  than  2°C  warmer  than  the  uncovered  soil  from  mid-Apr. 
through  May.  Over  the  winter,  leaf  and  root  weights  showed  no  det¬ 
rimental  effects  from  being  under  the  cover.  Individual  cultivars 
grown  under  the  cover  produced  2  to  1 1  times  greater  leaf  yields  and 
38  to  270%  better  stand  establishment  than  those  sown  on  the 
exposed  soil.  However,  plant  winter  injury  was  observed  under  the 
soil  cover  in  small  soil  depressions  which  accumulated  water  origi¬ 
nating  from  thawing.  All  cultivars  had  similar  amounts  of  growth 
under  the  cover.  However,  leaf  yields  for  Rebel  were  30-55%  less 
than  the  other  cultivars  when  grown  under  the  cover  and  this  was 
probably  related  to  a  low  seed  germination  rate.  The  covers  also  pro¬ 
moted  weed  growth,  which  comprised  from  34-65%  of  total  leaf 
weights  and  was  found  to  be  negatively  correlated  (p=  -0.66)  to  the 
yields  of  the  sown  grass.  The  soil  cover  was  found  to  be  beneficial  to 
improving  the  success  of  seedling  establishment  of  late  seedings  of 
tall  fescue  in  cold  areas. 
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High  strain  rate  impact  response  of  polycarbon¬ 
ate  backed  composite  laminates. 

Vaidya,  U.K.,  Hosur,  M.V.,  Haque,  A.,  Kulkami,  M., 
Mayer,  A.,  Dutta,  P.K.,  MP  5410,  International  Con¬ 
ference  on  Advanced  Composites,  Hurghada,  Egypt, 
Dec.  15-18,  1998.  ICAC  98,  [1998],  p.3-16,  8  refs. 
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Stress  strain  diagrams 

Impact  damage  is  of  critical  concern  in  aircraft  structures  using  lami¬ 
nated  carbon  epoxy  composites.  Polycarbonate  sheeting  offers  high 
impact  resistance  and  is  used  in  windshields  and  canopies.  In  the 
current  study  a  hybrid  construction  of  carbon  epoxy  composite  lami¬ 
nate  backed  by  polycarbonate  sheeting  has  been  investigated  for  its 
low  velocity  and  high  strain  rate  impact  response.  An  instrumented 
drop  weight  impact  tester  has  been  used  to  investigate  the  low  veloc¬ 
ity  impact  response  on  36  ply  composite-polycarbonate  samples.  A 
compression  Split  Hopkinson  Pressure  Bar  with  0.75“  incident  and 
transmission  bars  "with"  and  "without"  dynamic  recovery  technique 
has  been  adopted  in  conducting  the  high  strain  rate  experiments  on  8, 
16, 24, 32  and  48  ply-polycarbonate  samples.  In  the  absence  of  the 
dynamic  recovery  mechanism  (referred  to  as  the  momentum  trap 
gap),  the  specimen  is  subjected  to  multiple  reflected  stress  waves.  In 
fire  dynamic  recovery  technique,  the  sample  is  subjected  to  a  con¬ 
trolled  single  compressive  pulse,  providing  abetter  understanding  of 
the  damage  evolution  mechanisms.  Between  two  configurations 
considered,  with  respect  to  the  side  facing  the  incident  bar;  in  the 
first,  the  polycarbonate  sheeting  faced  the  incident  bar,  while  in  the 
second,  the  carbon/epoxy  laminate  faced  the  same.  Damage  evolu¬ 
tion  using  both  test  configurations  was  investigated.  The  strain  rates 
were  varied  from  108  to  544  per  second. 
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Rapid  stabilization  of  thawing  soils  for  enhanced 
vehicle  mobility:  a  field  demonstration  project. 

Kestler,  M.A.,  Shoop,  S.A.,  Henry,  K.S.,  Stark,  J.A., 
Affleck,  R.T.,  CR  99-03,  U.S.  Amy  Cold  Regions 
Research  and  Engineering  Laboratory,  Report,  Feb. 
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Thawing  soil  presents  a  formidable  challenge  for  vehicle  operations 
cross-country  and  on  unsurfaced  roads.  To  mitigate  the  problem,  a 
variety  of  stabilization  techniques  were  evaluated  for  their  suitability 
for  rapid  employment  to  enhance  military  vehicle  operations.  A 
combination  of  mechanical  stabilization  methods  including  several 
lightweight  fills,  geosynthetics,  and  tire  and  wood  mats,  were  con¬ 
structed  and  tested  during  the  annual  training  exercises  of  the  229th 
Engineers  of  the  Wisconsin  National  Guard  during  the  difficult  con¬ 
ditions  of  spring  thaw.  The  techniques  were  evaluated  for  their  expe¬ 
diency,  ease  of  construction,  trafficability,  and  durability.  In  general, 
chunkwood  was  an  excellent  replacement  for  gravel  fill  in  forested 
area;  tree  slash  (or  other  vegetation)  was  effective  but  labor  inten¬ 
sive;  wood  mats  and  pallets  were  effective  and  reasonably  durable; 
tire  mats  were  extremely  rugged  and  effective.  A  loader  or  crane  was 
needed  to  place  the  large  wood  mats,  tire  mats,  and  fascines.  Geo¬ 
composite  materials  (Geonet)  were  quickly  installed  and  could  with¬ 
stand  limited  traffic  (50  passes)  without  additional  cover  material. 
Geosynthetics  reduced  the  amount  of  cover  material  and  enhanced 
placement,  effectiveness  and  removal  when  used  under  other  materi¬ 
als  to  spread  the  load  and  keep  them  from  sinking  into  the  mud.  All 
materials  were  damaged  during  the  severe  motion  of  a  tank  cornering 
except  the  large,  smooth  wood  mats,  but  these  were  slippery  on 
slopes.  Results  are  summarized  in  a  decision  matrix  for  choosing  the 
best  technique  depending  on  site  conditions,  material  and  equipment 
availability  and  utilization  criteria. 
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The  Roosevelt  Road  Transmitter  Site  is  the  location  of  a  decommis¬ 
sioned  bunker  on  Fort  Richardson,  near  Anchorage,  AK.  The  site 
was  used  from  World  War  II  to  the  Korean  War  as  part  of  an  Alaskan 
communications  network.  The  bunker  and  support  buildings  were 
vandalized  following  its  decommissioning  in  the  mid-1960s,  result¬ 
ing  in  PCB  contamination  of  the  bunker  and  soils  around  the  above¬ 
ground  transmitter  annex.  CRREL  conducted  a  ground-penetrating 
radar  (GPR)  investigation  of  the  site  in  June  1996,  at  the  request  of 
the  Directorate  of  Public  Works  on  Fort  Richardson.  Nine  transect 
lines  were  established,  each  being  profiled  with  100-  and  400-MHz 
antennas.  Both  antennas  systems  defined  the  extent  of  the  bunker 
and  identified  the  presence  of  buried  utilidors.  The  100-MHz 
antenna  provided  large-scale  resolution  of  the  bunker,  limits  of  site 
excavation,  and  large  stratigraphic  horizons  in  the  undisturbed  sedi¬ 
ments.  The  400-MHz  antenna  provided  finer  resolution  that  allowed 
identification  of  steel  reinforcement  in  the  bunker  ceiling,  utilidor 
walls  and  floor,  and  the  walls  of  the  inner  and  outer  bunker.  High 
amplitude  resonance  and  hyperbolas  in  the  record  characterize  the 
response  from  the  Transmitter  Annex  foundation,  buried  pipes,  and 
utilities.  The  GPR  survey  shows  its  utility  for  detecting  the  extent  of 
abandoned  underground  structures  and  identifying  the  extent  of  orig¬ 
inal  ground  excavations. 
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The  scientific  study  of  soil  freezing  began  in  the  early  1900s  and  an 
accurate  mathematical  description  of  the  freezing  process  has  been 
sought  for  nearly  80  years.  Despite  numerous  publications  on  the 
subject,  there  is  as  yet  no  clear  consensus  on  the  mathematical  model 
of  soil  freezing.  In  this  report  a  mathematical  model  called  M,  is 
presented.  The  existence  of  traveling  wave  solutions  to  the  problem 
is  shown.  For  a  given  fine-grained  soil,  such  solutions  are  shown  to 
exhibit  three  distinct  behaviors  depending  on  given  thermal  and 
hydraulic  conditions.  When  a  frost  ‘front  (0°C  isotherm)  advances, 
water  is  either  attracted  to  the  front  or  expelled  from  it.  Under  certain 
conditions  an  ice  layer  containing  hardly  any  soil  particles  grows. 
The  report  describes  how  the  traveling  wave  solutions  have  been 
used  for  the  empirical  verification  of  Mi . 
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Two  laboratory  models  of  confluences  are  corroborated  with  obser¬ 
vations  interpreted  from  field  observations  of  ice  jams  in  the  vicinity 
of  confluences.  One  model  was  used  to  identify  the  processes 
whereby  ice  can  jam  in  confluences  and  to  determine  how  selected 
parameters  (e.g.,  confluence  angle)  influence  them.  The  confluences 
of  primary  interest  were  those  formed  by  channels  whose  beds  are  at 
about  the  same  level.  The  second  model  was  used  to  examine  ice  jam 
formation  in  the  confluence  of  the  Mississippi  and  Missouri  Rivers. 
Three  relatively  complex  processes  were  found  to  lead  to  ice  jams: 
the  merging  of  ice  runs,  hydrodynamic  pressure  from  a  confluent 
flow  impacting  an  ice  run  from  the  second  confluent  channel,  and  ice 
congestion  at  a  confluence  bar.  The  latter  process  is  a  significant  fac¬ 
tor  triggering  ice  jams  at  the  confluence  of  the  Mississippi  and  Mis¬ 
souri  Rivers.  Also,  three  simple  processes  account  for  many  ice  jams 
at  river  confluences:  ice  blocked  by  an  ice  cover  in  the  confluence, 
large  ice  pieces  arching  at  the  confluence,  and  ice  entering  a  region  of 
sluggish  flow.  The  main  practical  contributions  of  the  study  are  for¬ 
mulations  for  estimating  the  maximum  rate  of  ice  conveyance 
through  channel  confluences,  and  the  confirmation  of  the  efficacy  of 
a  series  of  bendway  weirs  to  mitigate  ice  jam  formation  at  the  conflu¬ 
ence  of  the  Mississippi  and  Missouri  Rivers.  The  bendway  weirs 
have  additional  benefits,  such  as  greatly  reducing  the  amount  of  ice 
accumulating  in  the  approach  to  the  Chain-of-Rocks  Canal,  which  is 
located  at  the  confluence  exit. 
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Frost  is  a  common  problem  for  golf  courses  in  the  early  morning 
hours  in  the  spring  and  fall.  Walking  on  frosted  turf  turns  it  a  dark 
bluish  color  initially  and  kills  the  leaf  tissue,  eventually  causing  an 
unsightly  appearance.  The  objective  of  this  study  was  to  conduct  a 
series  of  experiments  to  evaluate  the  effectiveness  of  a  recently  intro¬ 
duced  frost-inhibition  product  called  FROST-B-GONE  (FBG)  in 
preventing  the  formation  of  frost  and  subsequent  damage  to  turf- 
grass.  The  material  was  studied  at  concentrations  ofO,  5, 10,  ISand 
20%  and  applied  at  a  rate  of  1629  L/ha.  The  results  of  these  experi¬ 
ments  showed  that  the  FBG  compound  was  effective  in  preventing 
frost  on  a  bentgrass  turf  used  for  greens.  Application  of  FBG  at  con¬ 
centrations  of  10, 15  and  20%  six  hours  before  frosting  conditions 
was  consistently  effective  in  reducing  the  occurrence  of  frost  on 
bentgrass  leaf  surfaces.  FBG  also  had  a  residual  frost-inhibition 
effect  when  the  sod  was  frosted  a  second  time  without  re-treatment. 
The  frost-producing  technique  developed  in  these  experiments 
proved  successful  with  herbaceous  plants  and  may  be  used  to  prepare 
plants  for  cold-tolerance  or  satellite-identification  studies. 
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This  study  evaluates  the  perfotmance  of  three  different  prototype 
commercial  windows  at  extremely  low  temperature  by  exposing 
them  to  an  environment  similar  to  the  condition  in  the  US  South  Pole 
Station  building  in  Antarctica.  While  the  interior  of  the  building  will 
have  a  temperature  of  24°C,  the  outside  temperature  will  vary  from  - 
70°C  to  about  -5°C  on  a  sunny  day.  The  differential  expansion  or 
contraction  of  the  component  materials  may  produce  unacceptably 
high  stresses,  which  may  cause  either  the  failure  of  the  components, 
or  degradation  of  perfotmance  over  time.  This  investigation  was  an 
effort  to  assess  such  degradation,  if  any.  Simultaneous  evaluation 
tests  were  performed  on  four  windows,  two  from  one  manufacturer, 
and  one  each  from  two  other  manufacturers. 
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